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where, in business and industry, Creed Teleprinters 
Punched Tape Equipment are playing expanding roles 
communications, data processing and automation 
jay, as never before, Creed equipment is helping 
rganisations large and small to realise major savings of 


time, money and effort in countless operations. 


Delivering printed messages instantly—over any distance— 


between any number of points... . editing, 
programming and recording computer data at new 
high speeds controlling the automatic operation of 
nachine tools and factory processes these are just 
some of the many ways in which this versatile 
equipment is being used 

Whether your needs involve a single standard machine 
or a complete ‘tailor-made’ system, you'll find Creed 
uniquely qualified to advise and assist 

you. Comprehensive descriptive literature 


is yours for the asking 


(rved & Company \aijiddkatMes «TELEGRAPH HOUSE CROYDON ENGLAND 


TELEPRINTERS 
and punched tape equipment 
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Push Button Office The first genuine push button office—to handle 
and record automatically orders for Shell-Mex 
and BP Ltd-—-is operational 


Machines Like Minds 7 Second of two articles on research today and its 
; strates : likely impact on tomorrow 
Keith Bean 


From Manual Methods to Electronics : An expanding marketing company ‘outgrew its 
billing methods, became slow at producing sales 
In One Hop 


figures—this impasse was finessed by a_ fresh 
approach and by using a computer centre 


Taking Stock of Computer Languages y A progress report of machine languages lays 
quiet bets as to what the next stage of develop 


American Report ment will bring 


What's New in Systems, Services 
and Equipment 
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If one is interested to discover 

how the latest developments in the field 

of computer-controlled data processing can 

best be applied to the requirements 

of a particular business, one is well advised to 

study the possibilities with the people at NCR Electronics 
With an enviable record of solid success in 

the planning and operation of an impressive array 

of business installations, 

their experience is exceptional and their knowledge profound 
Moreover, the unique range of equipment with which they are concerned 
has the special merit of having been designed specifically 


for business application. 


wecR el€CTRONICS 


206 MARYLEBONE ROAD - LONDON NW1 : Paodington 7070 
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Too Good to Miss ? 


1960) 


HREE years ago in a book entitled Electronics in the Office, put out 

by the Office Management Association, an executive from Shell-Mex 

and BP Ltd wrote about a non-electronic automatic office that had been 
envisaged by his company and which they intended to build. Two weeks ago 
the news was released that the company were in fact operating such an office, 
albeit on an experimental basis. Between hitting on the original idea and 
producing the present office there has been time to modify the idea and 
make changes to the blueprint, but the present system* embodies still two 
characteristics which Shell-Mex and BP were always anxious it should 
have: it is accurate and it is inexpensive. It is the most stimulating de- 
velopment of 1960. 

The Shell-Mex and BP system is a complex of equipment which 
modestly produces invoices and sales tickets for immediate release, while 
retaining sales information for further processing. So far, it does not greatly 
excite, nor does it sound novel—-an accounting machine equipped with a 
tape punch could, it seems, do as much. The difference is that it is a push 
button system: after depressing a number of buttons for name, product, 
quantity and the like, the system does all the work, selecting the information 
required from its own files. In effect, the system is built round files of 
pre-prepared information about customers, discounts, products and prices, 
which at a push on several buttons can be readily retrieved. 

lhe principle is certainly not revolutionary. Probably quite a number of 
companies boast computer billing routines which depend on first storing 
the basic data. However, this system is not electronic—it is electro- 
mechanical and consequently much cheaper to build than an electronic 
system, Hence it is possible to envisage installing several of these systems. 
This is not necessarily what Shell-Mex and BP intend to do, for their first 
automatic office is still considered as an experiment, but it opens up a new 
possibility which many companies might profitably examine. 

Doris, to give the system its name, was of course designed to solve some 
of the problems encountered in an oil marketing company with many 
distribution centres, but Doris-type equipment might well be applied to 
almost any organisation that sells from stock or even that has to keep track 
of raw materials or partly finished products or of goods issued by factory 
stores. The prospect of initiating automatic data processing by pushing 
buttons, instead of the more cumbersome ways currently available, has a 
great deal of attraction, and must be too good to miss, 





E.M.I. 


delivers... 


Three dates in Computer history: 


APRIL 20,1960: EMI deliversan EMIDEC Compute: 
to Boots Pure Drug Co. Ltd 
MAY 18,1960: An EMIDEC Computer delivered t 
Glaxo Laboratories Ltd 
JUNE 15,1960: An EMIDEC Computer delivers 
to I.C.I. (Plastics Division). 
Now with these three deliveries EMI inaugurates a new 
Computers; an era in which the electroni 
or, modified from older machines designed f 
scientific purposes, will be replaced in Commerce and 
Industry by the true Computer—an all-transist« 
machine designed from the start to provide a com 
prehensive decision-making system aiding manage 
ments of business, commerce and industry 
There will be regular monthly deliveries from now on 
and fifteen of Britain’s leading organisations are 
already working with EMI, gaining experience of the 
benefit to be obtained from installing THE Compute: 
for EMIDEC is THE working COMPUTER being 


delivered now 


E.M.1. ELECTRONICS LTD. 


COMPUTER DIVISION, 
HAVES - MIDDLESEX: TEL: SOUTHALL 2468. EXT. 2319 
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The column for fast access to random information 


lf million dollars and a staff of 
300 consultants proves this. That 


Tabs on Tobacconists ae 


shysicists, market researchers 


are Statisticians, econo 
Second computer for U ills computer technicians under 
scores that CFEIR are a rare organi 
sation among the management 
he ‘ t actors Wills’ customers the first consultancy fraternity. Having 
e decision of cigarette Leo it was possible to process all handled problems of operation, ad 


manufacturers W D & H O Wilis rac or the Western Region the ministration, marketing, data pro 


affecting th 


to order a second Leo II for the é > day and pass them for des cessing. expansion and research for 
gristol works has been their desir. patch to the warchouses. With tt » number of clients. thev. of course. 
to extend the records of customer two computers it 1s possible to ex hope to. ce the same range in 
purchasing patterns—now ontit 1 tend thi to all Wills” cus tain n the data processing 
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to the Western Region— t ver mers, with any extension of le. they will aid and abet man- 
the whole country } ling e deli ime. This is the firs reme} to consider, instal and 
of these purchasing | hy processing installation in the run data processing installations 

means of a computer hi na to make use of two large co ted managing director of 


recent development: amor large ter it as also the largest it venture is Mr Tom 
scale =manufacturing-and-distribu oad sales accounting and Cauter. a past-president of the 
tive firms. the most recent giant 79) yw to be handled at any t Market Research Society of Great 
adopt them being the Courtau ne hv a gle installation Britain, and he will have as a 
organisation director of technical services Dr A 
With the diversity and prolifer . Douglas vho previously = was 
tion of the small retail outlets that Service Consultants Computing Labora 
make up Wills’ customers— there omputer time for sal ry at Leeds University 
are 40,000 in the Western Regior . the USA CEIR are also tn the 
alone—the variables are consider Modern industry needs modern npuler time hire business—at 
able This several-month survey techniques to solve modern lare the: lingion Research Centre 
of patterns are proving invaluable scale problems—and that m ‘ laime he the largest inde 
as a sales aid to representatives, applying analytical and mathe pendent commercial computer cen- 
ind as a method of co irol tor matical methods ° the spe iker Was tre in the world) they have recently 
supervisors and area sales Dr Herbert W Robinson. who taken on the strength an IBM 7090. 
managers heads the American scientific cor The British company will also 
The new Leo hich 1 uly ultancy firm, Corporation for Eco. operate a computer service centre, 
ped with an ultra-rapid ly 1c and Industrial Research, on and have just arranged for the pro- 
access store—a 15.000-word mag i visit to Britain recently to launct vision of computer facilities with a 
netic store controlled bi an i British subsidiary to CEIR computer manufacturer (rumoured 
torised = circuits—will als First set up seven years ago. to be IBM). When this machine 
responsible, with the first Leo. for CEIR have firmly established then arrives CEIR (UK) Ltd will be the 
the processing of orders, sales j selves as consultants ‘with a dif first independent company to enter 


counting and invoicing for | ( 7 a turnover of six and a the time-hire business 
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The MICR Race 


Uttley’s men report 


Man of the moment (for some 
manufacturers) is Dr A M Ulttley 
Autonomics Superintendent of the 
National — Physical 
whose independent report on the 


three magnetic ink codes for auto 


Laboratory, 


was delivered 
to the electronics sub-committee of 
banks a few 
Some five months back 
the committee briefed Dr Uttley to 
investigate 
and advantages of the three codes 
under = consideration— the CMB 
magnetic De la Rue Bull, 
the EF 13B magnetic character sys 
tem of the American Banking Asso 
ciation and EMI Electronics’ prep 


matic cheque sorting 


the London clearing 
days ago 
technical 


the potential 


code of 


Ir | 

Mr 1k 
pleted 
volved | 
USA ar 
m opera 
mime ints 
with dia 
being 
committe 
be pros 
While 


isa purely techni 


weeks 


not delve into ex 


lUSLONS will 


he published, its 


soon be apparent 
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>» Diz 
Handy Pliers 
Others should feach 
‘If any Chancellor starts think 
ing on the lines of using computers 
Mr 


Sebastian de Ferranti, amid laugh 


as an aid to taxation, said 


ter.’ I] consider | am extremely well 
placed to retaliate by investigating 
the use of computers for tax avoid 
Mr de 
Ferrant: 


Ferrant, 

Ltd, 
dressing the British-Swedish Cham 
ber of Stockholm 


on the ‘ubiquitous 


ance. managing 


director of was ad 
Commerce in 
the 


was, he 


theme of 
computer” It said, as 
the 


the pair of phers to the handyman, 


basic to thinker in figures as 


and had an inherent ability to deal 
with any problem which could be 
numerical or 
the 


experienced in 


pseudo-numerical form In 


early days it was thought that two 


or three computers would meet the 
needs of an industrial country: in 
the UK alone today 


computers in 


there were 200 


operation and many 


more on order Production tigures 


in 1959 were valued at t 3,809,000 


as opposed to £90,000 in T9838. and 


of this £1.322.000 were tor export 


orders 


In atomic physics, most of the 


advances were dependent on large 


COMpPUlers ; in engineering the com 


puter was actually being pro 


grammed to produce, by evaluating 


and discarding many hundreds or 


1} +} 


thousands of desiens, the ost suit 


able desizn for the purpose In 

nal plan 
nm Ww Teer 1 nad mmercial 
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own small 
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DE FERRANTI 
hand over a responsibility 


the affords 


means of getting results more ac 


Usually computer 
curately and more cheaply, though 
on the straight question, whether it 
was cheaper to do a job by com 
puter or by clerical labour, the 
answer had sometimes gone against 
the computer 

Mr de Ferranti paid tribute to 
the work being done at the Centre 
of Management Studies at Glas 
gow, but appealed to the univer 
and colleges — of 


sities training 


Europe to meet the need tor 


scholarly thought and the problem 
of the computer age ; he would hke 
to hand over the responsibility 
which computer manufacturers now 
carried, tor teaching the world of 
trade and administration how these 


electronic aids to data handling 


could be used most wisely 


New Home 


computer 


far hravtase conre 


High 
Rand 


Remington House, where 


block in 


Remington 


Into a new office 
Holborn 


recently 


moved 


the company’s office equipment 


business service, and O & M divi 


sions have now been centralised 
is an impressive looking glass and 
concrete building on the corner of 
Holborn Viaduct and Snow Hill 


The new address of the company 


is 61-68, High Holborn, F C 1 \ 
computer is te 1% 


New Year 


customer 


Univac 8&0 


illed early in the 


will be used for 


framing, testing and provera 


Its not anticipated that this com 


puter will be used for time hiring 


least not in 


But 


nm a service basis. at 


the tuture what 


foreseeable 
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REMINGION 
No 


HOUSE 


fine hire here 


Remington recently advertised 


tor programmers and — system 


analysts to be trained on a * new and 


very complete range of electronic 
systems" to be 


UK 
the | 


computing 


keted in 


mar 
these 
But 


announcement 


the First of 


systems Was nivac Ill 


since that first briet 


lithe has been heard about the 


system from Remington 


Computer-in-Law 
Bar 


Association see svVvten 
/ / 


demonstrated 
I he Bar 
some little time back appointed an 


dat i 


America Association 


electronic retrieval committec 


to look into the possibilities of legal 


The 
Bar 


research by machine recent 
demonstration Asso 


betore t 


machine 


would 
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thus created, and put out the appro 


priate information in a matter of 
minutes 


Ihe 


machine retrieval lie in the speedy 


advantages of the use of 


availability of information, — the 
automatic sorting into categories 
the 


tinuity of control, and the reduction 


eliminating — searching, con 
in volume and expense of copying 
This method will allow the profes 
sional man, the doctor or scientist 
no less than the lawyer, to keep 
track of case histories, reports, and 


papers necessary for their work 


Best for Cables 


Quicker ionospheric prediction 


Ihe Australian Department of 
the National 
Piliott 405 at the Sydney Electronic 


Interior is using a 


Data Processing Centre with some 


very remarkable results! To cal 


culate the best times for sending 


overseas cables or making radio 
telephone calls it formerly needed 
+ team of mathematicians working 
Nor 


ment be wholly reliant on the accu 


full-time could the depart 


racy of this ionospheric prediction 


as this calculation was called 


because so great a mass of variable 
information had to be received and 


processed from no less than 60 


stations situated all round — the 


world 

By using the 405, however, a 
very much higher level of accuracy 
assured And where it fort 
took 


he basic 


an be 


the team five years to 


predictions for the 


computer, working only 


yur every two months, can 


} ' 
whole hob in a (tla 


rS per year 


Closing Estuaries 
the recently 


tional C ongress 
have been mak 


Southgate, Lon 


netry 
up tw 
demonstrations of con 
tovr 


ave 


inveV Work 


ithe comput 


centre of Standard Telephone and 
Ltd Highlight of the 
demonstration has been the use of 
a Stantec Zebra computer to pre- 
pare the surveys for the ultimate 
closing of the estuaries between the 
Rotterdam waterway and the West 
Scheldt. The Zebra co-ordinated 
points, situated on lines which to- 
ecther formed the idealised Decca 
pattern, at a rate of 
per hour. In_ this 
300,000 points were co-ordi- 
referred to the rect 
angular co-ordinate system on the 
projection in land 
Zebra has also been 
used for photogrammetry projects 
in Switzerland, and the programs 
on show have included computa 
tional work used in these surveys, 
as calculations for closed 
points, 
with the 
Wild horizontal invar staff 


Cables 


navigation 
4.000 points 
Way 
nated and 
stereographic 
triangulation 


as well 


traverses with intersected 


and distances measured 


RAF Order 
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* Such stock 

2? million per month from 

world—will soon be 

£600,000 AET 1010 
the RAF Supply 
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requests 
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installation at 
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complete 


also. maintain 


consumption figures 
750.000 stock ttems 
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It peed alculatior it it can perform about 
09 addit 
Besides 1 r r 3, the IBM 1401 has 
A spe 4 tures and instructions 
lat mak er rocessing quick and easy, 
It also ha nprehensive and automatic checks on all func- 
io I lata movement, input and output. 
rh apacit i non f the system can be greatly in- 
rea it the addition of up to 6 magnetic tape units, each 
with a data transfer rate of up to 62,500 characters per second. 
To this cant ied the IBM 1406 providing immediate access 
core storage nd the basic 4,000 characters by increments 
»f 4.000, t r 6 OOF haracters. 
rhe IBM 14 r apy tions where the data proces- 
ng speed f ventional punched card equipment are too 
yw, 3 whe ul of larger computers is not 
warrante 
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The Bull 300 DP Series 


(a fully synchronised unit system) 


flexible, fast 
and expandable 


Basic Elements Basic Speeds 

*Card Reader 300 cards per min. 
*Card Reader Punch 300 cards per min. 
* Arithmetic Unit (x + +—) 300 cycles per min 
*Printer 300 lines per min 


*Programme Unit 

All theelementsare linked through 
the programme unit which co- 
ordinates the whole system and 
enables parallel processing of 
data 

Input output speeds may be 


doubled by the addition of further 
units. 

\ second programme unit can be 
attached, increasing programme 
possibilities and enabling even 
further expansion of input output 
units 

The 300 DP Series will expand 
into an electronic system with the 
incorporation of one or more of 


the following units, as required : 


*#Gamma 300 Computer 
*\Magnetic Drum Extension 
*\ulti-Selector 

ind Magnetic Tape Units 


Gamma 300 Computer with 
will bring to the system the 
ntages of even faster arith- 
its. together with storayve 
2001) decimal digits 
vreater capacity be needed 
ignetic tape units 





svstem Is main 

h the addition of each 

suit) requirements. Here 

Data Processing Equip 

ment with the wides prossi tole 

inge of expansion which will be 

in asset to ever organisation 
with dat 


fis Sick cole hee ove aed ee ee 


for a large installation 


due to be delivered in the arly BULL MACHINES LIMITED 


oO OH 
Autumn of 1961 114/118 Southampton Row . London W.C 
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She’s incredibly quick with her 


MARCHANT 


and she never makes a mistake 


She just touches the multiplier keys and the answer appears 
—at once—there's nothing faster than a Marchant! And that's 
not all. Marchant's 3-dial proof and complete carry-over in 
all registers absolutely guarantees the right answer. 

Try it and prove it. Set aside ten minutes of any day for a free 
demonstration...those ten minutes could save you hours a 
day for years to come. 


MARCHANT Calculator 


= j Role). @--- i me) o-oo). mee thas) 


Head Office: Banda House, Cambridge Grove, Hammersmith, London, W.6. Tel: RiVerside 4121 (20 tines) 
BUSINESS ON THE SPOT SERVICE 
from B & A branches 
AUTOMATION— «ai its best! 


in principal towns. 
Pic c « 4 ¢ ue fils ! het 


8b 


“ 
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PUNCHED CARD AND COMPUTER USERS! 


The PCA ExtensiPull System (Patent 
Applied For) is based upon interlocking 
tubular steel assemblies into which are 
fitted specially designed Trays, to form 
Desk File, Sorter Rack or Storage Unit 
for every type of Punched, Edge Punched 
or Visible Reference Card. All ExtensiPull 
Trays are supplied complete with the 
Patent PCA automatic “ EasiVee"’ device, 
greatly speeding and assisting Card manipu- 
lation 





Like the many other Card handling 
devices and techniques pioneered by 
PCA", ExtensiPull is simple, flexible, and 
exceptionally economical. Full details will 
gladly be provided on application, together 
with a copy of the new PCA Data 
Processing Auxiliary Equipment Catalogue 
and Handbook 80-column ExtensiPull Sorter Rack 

Type EXT SR80 13 


PUNCHED CARD ACCESSORIES LIMITED 
ABBEY HOUSE, VICTORIA STREET, LONDON, S.W.!. Telephone Numbers: ABBey 1396 and 269! 3 





PRODUCERS OF PRECISION STATIONERY 


FOR USE WITH 


TABULATORS . TYPEWRITERS 
AUTOGRAPHIC REGISTERS 


GREEN DRAGON YARD LONDON e. 
BISHOPSGATE 3336 
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customer evidence... 


operations 


Modestly we claim that under suitable conditions this 
new miniature will give service in excess of 10 million 
operations but 100 millions leaves us breathless and not 
a little proud. Capable of handling springset arrange- 
ments of up to 12 springs normal duty loading and 
switching at speeds of better than 10 m.s. when 
required, the G.P.S.T. is a natural for computers and 
similar applications 


For more details write to the 


TECHNICAL SALES DEPT. 
ELECTROMECHANICAL DIVISION 
BEESTON NOTTINGHAM 


ERICSSON TELEPHONES LIMITED - HEAD OFFICE - 22 LINCOLN'S INN FIELDS, LONDON WC2 


ER 8B 
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WHEN 


productivity = print+process+ punch... 


The BURROUGHS SENSIMATIC is, itself, a complete data processing machine with input, 
programme, arithmetic, storage and printing units. It is the world’s fastest, most automatic 
and most flexible accounting machine. 

When it is linked to a punching unit, any of the data listed on the Sensimatic keyboard, 
computed by it or printed on the Automatic records, may be programmed into punched card 
or tape for further processing. 

It’s well worth you letting Burroughs explore the application of the remarkable Sensimatic 


to your particular need for faster, simpler processing. 


.. the Sensimatic finds the answer first! 


THE BURROUGHS 
TYPING SENSIMATIC 


tes mechanically froman 
terchangeable control unit—which 
programmed to direct four or 
lifferent operations. An 
lugboard provides the 
k with its punching unit. 


sceEE Burroughs rirst 


Burroughs Adding Machine Limited, Avon House, 356-366 Oxford Street, London, W.1 
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‘our 
Ferranti 
computer 
certainly 


helped us’ 


When choosing a computer system, here is the first question you 
should ask: Is this the right system—in size and other character- 
istics—for the job it has to do? 

Other questions, equally important, are: Will it become out-of- 
date owing to changing techniques? Can it be adapted to developing 
requirements, both in volume and in variety of needs? Ferranti 
have the answers to your questions. 

As the pioneers, first in the world to market an electronic digital 
computer, Ferranti have developed a range of computer systems 
unequalled in scope by any other manufacturer in Europe. If any 
computer can match your exact requirements, Ferranti have it. 

Adaptability to future needs depends partly on design, partly on 
programming possibilities. Ferranti’s exceptional experience in the 
development of programmes is your best assurance for the future. 
Ferranti have trained more than 1,000 programmers; Ferranti's 
half-million pound programme library is unmatched in this country. 

Many businesses with intermittent needs make use of the Ferranti 
Computer Centre, where you can always see a computer at work. 
Please write or telephone for an appointment: Ferranti Ltd., 
London Computer Centre: 68'71 Newman Street, London, W.1. Museum 
5040, and at 21 Portland Place, London, W.1. Works: West Gorton, 
Manchester 12. East 1301. 


FERRANTI 


RANGE OF COMPUTER SYSTEMS 
PEGASUS - MERCURY - PERSEUS : ARGUS : SIRIUS * ORION - ATLAS 
FERRANTI LTD. HEAD OFFICE; HOLLINWOUD, LANCS 
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These are among the 50 

leading concerns who have 
invested in Ferranti computers. 
Babcock & Wilcox, Limited 

The de Havilland Aircraft Co. Ltd. 
The General Electric Company Ltd. 
Imperial Chemical Industries Limited 
C. A. Parsons & Company Ltd. 

Shell International Petroleum Co. Limited 
The United Stee] Companies Limited 
Vickers-Armstrongs (Aircraft) Ltd. 
Ferranti’s successful operating 
erperience can be at your disposal. 
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The moral—see Ferranti first! 











Shell-Mex and BP's experiment with a genuine 
push button office to handle orders 


makes its bow 


” SH 
SUTTON 
OFFICE 
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Phe most significant development of 1960 ~ 


N industrious handmaid to its guint parents 


the Shell and British Petroleum companies 


" Shell-Mex and BP Ltd have the function of 
distributing and selling--the petroleum products 
refined by the parents The company supply 
garages, companies and wher organisations 


‘ iA 
Britain through some LOO sales office 





r depots, which report to 10 divisional offices 
Th t of decentralisauion is E< irse foreed 
ling reant Tr I } 
pet elining ¢ pane s their products 
e4 eC Uk red Teme ‘ r and 
» fhauls V pel LUN re une ite 
Decentralisauon may bring economic Yut it 
Iso me that some of perwork involved 
inl har | 4 gers Vict in hel I { tion 
men done centrally, h ed it depo 
}, 
ALIA 
Shell-BP have had a strong nisation 
and methods section probing and examining 
ispects of the company’s procedures and struc 
ture, and three vears ago the section began to look 


into the clerical work performed in the depots 
In the depots when orders are received sales 
tickets are prepared, and the products despatched 


sales tickets, sales summaries and 


Completed 
stock reports are then sent to the divisional offices, 
where punched card equipment and book-keeping 
machines are employed to produce sales analyses 
ind customers’ accounts, and where invoices are 
typed. In their quest for improvements, the O 
and M section, acknowledging that clerical activi- 
ties in the depots could not be avoided, looked for 
ways of simplifying the work without sacrificing 


its accuracy Also the section’s approach was 
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that of he beginning to ensure that it 


might fit into the end requirements without further 
section 


‘modelling t 


manual effort’--in other words, the 
wanted only a minimum of the clerical work done 
in the depots to be manual and to produce results 
Which would enable further work to be done auto- 
matically 

Wavs of doing this were typing 


information and simultaneously producing a by- 


considered: 





product p 1p considered impracticable 
is depot clerks would then have to become typists, 
ind acc y could not be guaranteed by this 
method 

It was decided that to meet their requirements, 
Shell-BP id \ it a mechanical device to select 


information and build up a sales invoice that 


would need no checking. Details about customers 


ns , 

should be placed in a quick-aeccess store, details of 

the products in another, anc 
; 


to select information, the invoice would be pro- 
duced. Two vears ago a research team produced 
blue-prints for such a push-button office and asked 


Creed and Company to build a prototype. 


1 by pressing buttons 


Buttons for 3.000 


The result of this endeavour is a complex of 
equipment given the name DorIs (for Direct Order 
Recording and Invoicing System) which has been 
July, though details of the 
released at the end of last 


operational since 


system were only 
month 

Shell-BP stress that Doris is a prototype and 
that its installation at Royston in Hertfordshire, a 


new depot, is in the nature of an experiment. 
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There are many modifications that would have to 
be made to successors of Doris, and their intro- 
duction into depét offices--if the experiment ts 
considered successful—could only be gradual. 

The hub of the system is a seven-sided cubicle. 
A clerk sits at a horse-shoe desk and has easy 
access to the seven panels of push buttons, each 
of which bears the name and address of a cus- 
tomer. Altogether there are 3,000 button posi- 
tions, which means that the system could accom- 
modate 3,000 customers, though at Royston at 
present only 1,300 of these positions are required 
In front of the clerk is an additional panel of 
buttons; these indicate products, quantities, days 
of delivery, etc. 

Over &5 percent of Shell-BP’s orders are taken 
over the telephone, and at Royston the clerk at 
the horse-shoe desk takes telephone orders, and 
sets them up on his panels. This is done by de- 
pressing the appropriate name and address, pro- 
duct, quantity, etc, buttons. Once an order has 
been set up, and an ‘end of order” button de- 
pressed, no other manual effort is required to 
produce for that order a delivery note and an 
MNVowe 

All the 
tons is perforated on paper tape 
is completed in four seconds and as the average 


information recorded by pressing but- 
This punching 


ne order takes at least 1S seconds there ts 


no delay in handling orders 


[his tape is read automatically to produce the 
documents required. This ts done by first obtain- 
ing | information about the customer and pro- 
duct hich is stored on reels of seven-channel 
trenethened paper tape. For convenience in 
handling amendments and in order to speed pro- 


ing, information about each customer has been 


nto static-address details and terms-of-trade 


Which are stored on separate reels. S500 


VEPAOUODOUEETECUOEAAEAD ASE AGTUERDTDEEEASEEUEEDOGORERAA AAD EEO ETUDE EET 





FEED HOLES 


14 6 MACHINE CONTROL 


. 
pe ee eceee @ i) 

eeee ee00000@ & @ 2| INTERNATIONAL 
e@eeeeeaeneae ee ee eee 4— 

pecceece — 3/5 UNIT CODE 
}eee eo = af 





~ CUSTOMERS 
IDENTIFICATION 











of these details can be held on one reel, and at 
Royston, which handles about 1,300 accounts, 
three reels are required for holding addresses and 
three reels for holding terms-of-trade: an extra 
reel holds all details relating to products. 

These paper tape reels are mounted on tape 
decks, and the system, activated by the original 
paper tape punched when the buttons were de- 
pressed, seeks out the information relating to the 
order from three reels. 

Five channels of the seven-channel tape are 
used for normal letters and numerals as on con- 
ventional teleprinter tape, the sixth is used for 
machine control codes, and the seventh to identify 
the customer. 

Holes in the seventh channel are punched before 
each block of details are punched into the infor- 
mation tracks, and when the reader input mech- 
anism identifies a customer number, the tape reels 
are revolved (at 45 feet per second) and a photo- 
electric cell counts the seventh channel holes until 
the required customer information is reached. The 
reels are then stopped and printing begins. The 
same procedure is applied to the products file reel 

With the description and price of the product 
printed out —sales tickets and invoices are printed 
simultaneously on two teleprinters the extensions 
are worked out and also printed, concluding with 
aw total. 

When this operation ts over, the system has 
produced an invoice (two copies may be made of 
this), and a sales ticket (again in duplicate) which 
is passed on to the routing clerk 


Control Information 


At the moment when the system is printing out 
an invoice and a sales ticket, tt is also making a 
permanent record of the invoice information on 
paper tape —to serve the accounting and statistics 
needs of the company. This tape is used to pro- 
duce a summary of each day’s transactions at the 
Royston depot. 

To make for simple identification of these tapes, 
the serial number of the sales ticket is overprinted 
over relevant sections of the tapes, and these 
sections are then held in a storage rack until the 
customer has received his order. 

When the order has been delivered, the stored 
tape is brought out and fed into a sumunariser 
which performs several functions 


| It sorts the sales ticket information into a 
‘punched card sequence” and punches this 
information on to another paper tape. (This 
is used later in a tape-to-card converter and 

information into * punched = card 

means in fact rearranging certain 


putting 
sequence ’ 
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data so that these will appear across &( 
columns of a punched card.) 


2--It adds up the daily issues for each product 
At the end of each day a printed record of 
the daily issues is produced together with a 
punched tape record (in punched card 
sequence) and an abbreviated tape record 
from which periodic stock summaries are 


prepared 


The Royston depot send the detail and 
summary tapes, together with the printed daily 
summary of issues and values to the divisional 
office. Here tapes are fed into a tape-to-card con- 
verier to produce Hollerith cards which are em- 
ploved in a punched card installation 














It would, of course, be feasible to use the papel 


| 


- os 
Reference to files produces all the information 
required and after extending price against 


ervot ‘ 









Guanitye 


meanwhile the 
into another tave which is stored 


§ é and sales tcaets ire pr 
le ; : 
lac i Simurraneousiy ” ( r LUnES 


and summarised at the end of each day 


equipment 


tape output of the Doris system at the divisional 
office in a different manner; it might, for example, 
be used as the input medium for a computing 
system—and clearly Shell-BP had such ideas in 
mind when Doris was being developed. 

In producing blue-prints for their system, the 
Shell-BP research team were anxious to produce 
a push button office that would not cost an astro- 
nomical figure, as they envisaged that eventually 
they might want to establish a large number of 
these. Consequently, they opted for an electro- 
mechanical rather than an electronic system—-par- 
ticularly as they did not require of their automatic 
office ultra-high speeds of operation. As a result, 
although the development costs of the first Doris 
have been high, it is estimated that an order- 
handling office of this kind might cost no more 
than £25,000 : 


A & 


2 When the 


sales clerk has 
pushed all the 
buttons, the 
Hust facts are 
pe rforated on 


paper tape. 


ice information is punched 


int TacAaAS 


{ nd of hd on this 
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RESEARCH TODAY — 2 





Machines like Minds ? 


Second of a series of two articles on the research 


efforts of computer manufacturers. 


OW solid is the basis for the forecasts of 
H astonishing new features in our computing 
systems of tomorrow, of the near future? 
Advances, in this field as in others, seem to 
go in plateaux or steps. an upsurge of inven- 
tion being followed by a plain of more straight- 
forward development. If there ts in truth such 
a pattern or evcle, then the strength of the fore- 
casts for tomorrow depends largely on the phase 
evele we have now reached 
look very briefly first at the computer 


invented in the valve era and 

were built with switching carried 
vacuum tubes, whether diode 

When semi-conductor point con- 

ere available a generation of machines 
semi-conductor 


These are basically 


ionic valves and 
e its appearance 
the r f todas 
\| wh the transistor was first’ announced 
about t ime time as the first computers were 
starting work in universities and laboratories, the 
point contact transistor never really made the 
grade for computer use on any scale. The first 
transistor machines were slower than their valve 
counterparts 
Now the junction transistor has resulted in a 
new generation of machines. Modern high-speed 
transistor circuits are faster than any valve circuit 
could be. Elements recently announced by 
Elliotts, for example, can switch from one state 
to another in five millimicroseconds. They were 
developed from a consideration of the minimum 
intrinsic delay achievable taking into account the 
basic physics of the semi-conductor. 
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Keith Bean 


These techniques result in speeds as fast as 
those achieved in the 10-million-dollar IBM Stretch 
computer 

Elliotts have applied the new technique in their 
new machine [the 503] which will have an order 
code identical to the 803’s but which will be able 
to multiply nearly a thousand times faster 

Phe machine (main processor, 4,000-words of 
main store, four high-speed magnetic tape units) 
will cost around £110,000. Its speed. however, 
means that one computer, with multiple input 
ind output channels and using time-sharing tech 
niques, Will be able to do the work of a number 
of conventional computers so that, in terms of 
work done, computer time on a machine of this 
kind will be cheaper than at present. 

These elements have reached about the limit 
that existing circuit techniques can achieve owing 
to the speed of light itself (186,000 miles a sec- 
ond), according to Mr A St Johnston, a joint 
veneral manager of Elliott Brothers 

‘Since one millimicrosecond ts the time it takes 
light to travel one foot, a five millimicrosecond 
rise time implies that two elements five feet apart 
could each think the other has switched after 
itself,” he says 

~So, apart from other problems, these sorts of 
speeds are likely to be near the end of the line 
for several years-a reassuring thought because 
in the computing world a machine is frequently 
obsolescent as soon as it has first been made to 
work,’ 

What then are the next likely or possible de- 
velopments? 

The use of microwave techniques might cer- 
tainly overcome the transmission problem in the 
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machine and further development of the Para- 
metron could assist in this type of system 


Reduced Enthusiasm 


At one stage it looked as if the tunnel (Esak1) 
diode might make possible the development of 


Here, the eventual target is to have completely 
machine-made circuits, or even equipments, 
where individual components as such in the con- 
ventional sense do not exist. The basis may be a 
semi-conductor crystal into which is etched leads, 
resistor paths and diodes, with transistors formed 


by appropriate dopings 

This will brine circuit desien into the hands 
of the component manufacturers and the system 
manufacturers will retreat a step nearer becoming 
equipment assemblers and commissioners. 

If fully automatic manufacture of this kind gets 
under way the cost of computers-——apart from in- 
put and output machines and other peripheral 
equipment, of course--would almost inevitably 
fall dramatically 

Fantastic reductions in size are also conceiv- 
able—to a thousandth of the size of present com- 
puters. Such a reduction is even now probably 
technically feasible, though the cost would. still 


be vastly pl hibitive 


circuits in conventional form operating with a one 
detailed 
laboratories has tended to reduce 
the initial enthusiasm and it is probably a long 


haul before we see machines using tunnel diodes 


millimicrosecond rise time. However, 


work in many 


with higher speeds than transistor machines 

Mr H_ Baecker of Standard Telephones and 
Cables, first to manufacture the tunnel diode in 
turope, comments 

Phe tunnel diode is the most glamorous of the 
new developments, and arithmetic units assembled 
from these components 


our laboratories at speeds of 10 megacycles and 


are already working in 


above. [Roughly speaking 10 megacvcles represents 
approximately 
However 


machines 


1 SO millimicrosecond rise time.] 
we feel that it is yet some years before 
Cryogenics 


based on these new components will 


lv for market Microminiaturisation may also result in faster 
peeds particularly if the ¢ nts are immersed 
in liquid helius 

weight in s introduces the next stage of really new 
ind satellites has led ntensive techniques— crvogenic: he fundamental effect 
ninwaturisau mploved in cryogenic 


problem of 
diode as it doe 
j 


the need 


transistor 


reduce 





» Mr A St Johnston 
‘Anotl c IDI 


ay be deposited in 

lectrolytically, and lend themselves 
> being etched in very fine patterns 
even possibly electror 
nicroscope, thus resulting in con 
plete circuits which are invisible to 
the human eye. This could mean the 
first approach to packing densities 
comparable to those in the human 
brain. 


under an 


Mr H Baecker 


‘The tunnel diode is the 
mostglamorousofthenew 
developments, and arith- 
metic units assembled 


Mr J F Nicholson € 


The increase in usefulness by 
making a larger and faster com- 


puter is much more than pro- from these components 
portionate to the extra cost, 


are already working at 
the power of a computer being speeds of 10 megacycles 
roughly proportional to the and above. However... 
cube of its cost. it is yet some years 
before machines based on 
these components will be 

ready for marketing.’ 
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elements which are used at temperatures so low 
that the conductors have literally zero resistance 

The conductors can be made resistive by the 
application of magnetic fields or by a slivht in 
crease in temperature, By this means bi-stable 
clements, gates and memory cells which are the 
basic computer * bricks,” can be produced 

But much work remains to be done. It may 
take all of five years before the techniques are’ 
developed to the point where it is possible to con 
struct the computing machine. The 
cryogenic clements themselves require to be very 
thin films of materials which are difficult: to re 
produce reliably 


complete 


The problems of maintaining 
the very low temperatures of the liquid helium 
ire in themselves not vet solved commercially 


‘Another possible series of computer clements 


may come from thin films of magnetic material 
Which consist of a single crystal domain, sugvest 
Plhot’s Mr St Johnston. ‘Much work is being 
done on this both in this country and the USA 

* These deposited inv vacuo or 
electrolytically and lend themselves to be etched 
in very. fine possibly under an 
‘lectron microscope, thus resulting im complete 
crrcunts which are 


films may be 


patterns even 

mvisible to the human eve 
‘This could mean the first approach to packing 

lensities human 


comparable to those in) the 


brain.’ 
Smatler Giants 
\s to the more powerful machines, the * 
I Nicholson of 
Ss expressing the 
ent to faster 


I physic il sive 


ents 
berrant: sees Orton and 
line of expectable de 
machines of 


more cflmrent 


mm, fully teamsistorised, incorporates new 


|! clements based on “ ballot box" logic,” he 

It has comprehensive time-sharing Atlas 
of the fastest computer 

} 


mywhere m the world 


under develop 
vow logical desizyn in particular a method of 


ry propagation has given) great speed 


(1) nmucroseconds for addition of two floating 
port numbers) and the speed is in fact such that 
the physical 
kept is 


tlong the cor 


ive of the logical elements has to be 
mall as possible dest: propagation time 
ductors should become an important 
Phere is time sharing 
limited only by cost. 

Mr Nicholson very large time 
sharing machines will be installed mainly at service 
centres, and work will be brought to the centres 

‘This ts common practice for technical prob 
lems, and it will probably be increasingly used for 
commercial data processing, chiefly 


factor Store size ts virtually 


foresees that 


on grounds 
of cost 

* The increase in usefulness by making a larger 
and faster computer is much more than propor 
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tionate to the extra cost, the power of a com- 
puter (in terms of speed and storage capacity) 
being roughly proportional to the square of tts 
cost 

‘This and the time-sharing by which several 
people can use the computer at the same time 
means that in many causes an organisation will get 
better value by domg its data processing on a 
large machine at a service centre than by owning 
1 smaller machine 

“Given service centres, there is every possibility 
of customers being able to transmit data, perhaps 
direetly to the computer, by means of land lines 
designed to handle digital information with preat 
Phe GPO as 
requirements for 


already investizating the 
such links.’ 
Mr. Nicholson foresees another aid to the veneral 


usel 


ACCURACY 


“Hts tkely that autocodes and business han 
vuages Will be used more and more in the future 
for the programming of computers and the use of 
uch techniques will greatly lessen the present gap 
between those who are familiar with the problem 
to be solved and those who Know how to use 
t computer, he says 

‘The chief problem in this field ts one of finding 
a stutable standard language, particularly on the 
commercial side.’ 

Phis is a problem which is recening active at 
tention from the operational research section at 
Standard Pelephones and Cables 

‘Very often, savs Mr Baecker, * the preatest 
hurdle to the introduction of computing techniques 
im commerce and industry has been the difliculty 
of programming a job for a computer 

SUC are well aware of the developments clse 
Where aimed at circumventing this difficulty, in 
particular the introduction” of (Common 
Orientated Language) in the USA 

‘We feel that attempts so far, while perhaps gis 
iy an English language programming scheme, do 
not satistv. the normal English terminology ap 
plied to clerical, book-keeping procedures. Also 
have invariably been 
around large and expensive machines 


“SIC 
vramming language using English language words 


Conotl 
Business 


these schemes designed 


are now developing a commercial pro 


and phrases which can form a basis with which 
every user can simply construct: more complex 
commands to the computer, thus incorporating in 
a simple manner both the techmeal terms and the 
procedures they refer to, in programming his op- 
eravions 

Additionally, the simple, even unambitious 
structure of the basic language allows it and its 
more complex derivatives to be used efficiently 
and economically on smaller and low-priced data 


processing systems ‘ 
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From Manual 


To Electronies 


When sales leapt up, the old sys- 


tems had to be shed quickly if 


the company wanted to see cash 


in its coffers and sales figures in 


the boardroom. 
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The key to this success was a change in market 
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ny Poltey | 
throuvh wholesales 


decided 


Methods 


in one hop 


nti O°! 


| | 


company traded mostly 
that the board 
ihonally the company’s products 
m particular 


ut an veal 


that add 


hould be td direct to retainers 
Iwo sales forces 
two kinds of retail 


Result: a vastly in- 


retail chemusts and hairdresser 
1 to ¢ I 


Britain 


were recruil 


utlets throughout 


Howes XYZ's suceess left at least one prob- 
mots Wake: it put a strain on the paperwork 
ition. burst, there were 


tor handle 


lem 
eens many more orders 
linvoices and statements 
the task of producing 

breakdowns of sales 
difficult with the 
to handle. The 
quickly is, of course, 
flow of 
but up-to-date sales figures were 
also ess XYZ supply from stock and rely 
on sales figures for deciding on future production 
the company’s paperwork methods 
Keeping track of sales, for 
sorting: invoices 


mia PrOCeSS, aM 


to and secondly 


pote prea 


information for management 
made rie 


of d 


and re re 


venue WialS 


mecreased number uments 
to 


crucial to 


ability end out mvoice 


any company a steady cash 
depends on this 


ential 


Previously 


were mostly manual 


example, was done by manually 
than eight times in order to obtain sales 
livures, by product, by batch totals 
being entered in sales day books, which then be- 
the for producing monthly sales 
SUTIN ArICS Statements 


Inevitably, new mechanised methods became es- 


no less 
outlet, ete 
came SOUTCE 
and customers’ 
sential when the number of accounts and the sales 
made began to swell. XYZ’s solution to the paper- 
work problem has in fact taken two forms: to 


23 





Duplex 
entered /) 

At this s 
the invoice are 
prepare from 
will be sent t 


24 


and ledger 


nto th 
iit tile 


OES dee 
factory an 


London with 


n reeeives the fact 
‘Ss are extended 
using 
the Values are 
ry copy of the 
three) office copies of 
of the files in orde! Ww 


copy the invowe that 


wr this NYZ use 


i 
ne 


Paper 
the ty pe it pr wiuct 


Daily, NYZ despatch these 
Ferrant’s computer cent 
Where they afe processed 


For their £12,000) inve 


estimated they have a 


ated ledger and statement 


addition produces a record of sales 


medium paper tape. The 

seasonal peaks in trad 

summer) do produce days 

nvoices need to be handled, 
*f 


AL TOMIATIC 


tr 


system 


stment 


work, 


CONTP. 


whet 


Which can 
an average of 400 invoices a day and t 


Ie ASSOCI- 
and which 


MW a COMMA 


inv admit 


fe (at Easter and in the 


more 


but bv art 


DATA 


relief operators to work throughout the 


PROCESSING 





Nercent increase in the number 
ld require no more than one third 
us, 100,000 entries a 
for £500, 
ind the programs de- 
ire detailed in the box 
his service can, how- 
e. From the centre 


nalvses by main pro- 


nn returns (the com- 


Britain to use book- 


tape punches for in- 
mMeering in this way, 
to electronic methods 

tical and economic 





have 


an | 
nonthiy 


sol 
for example to 
hairdressers, and 
roups of products 
atter analysis 
base the payment 
tives 
figure for both 
reviously these 
roduce with desk 


Mave deen running 
centre has been 
ompare sales to 

s the beginning of 

jre @asy access to sales 

the sales department to 


nore efficiently than was 











OCTOBER = 1960) 





AMERICAN REPORT from John Diebold and Associates, New York 





Taking stock of 


computer languages 


How and why machine languages have been 


and are being created. 


Ever since the introduction of computers, various 
programming methods have been developed which 
use the computer itself for simplifying the chore 
of preparing problem-solving codes for the com- 
puter, The early programs for this purpose 
were developed by each installation as the need 
arose. Today, such programs are extremely 
complex and the major programming aids are 
being prepared by computer manufacturers as an 
essential service which is demanded by the cus- 
tomer. This, then, is the moment to take stock 
of the significant developments in the creation of 
computer languages and to try and point out 
the influence of these developments on the struc- 
ture of newer languages. 
Before 1951, programs for computers were 
prepared in the actual machine language. Code 
sheets were written with one insfruction per line, 
the location of the instruction being indicated on 
the line. After key punching on cards, paper or 
magnetic tape, the instructions were entered by 
a loader into memory. The difficulties of pre- 
paring codes in this manner were so great, how- 
ever, that before the first commercial computers 
the Remington Rand Univac I and the IBM 
701—were placed in installations, relative codes 
were devised for program preparation. 

Relative coding is very similar to machine 
coding except that all addresses are designated by 
a field symbol and a relative increment. A rela- 
tive loader, given absolute locations for field svm- 
bols, formed absolute addresses and locations for 
instructions, and loaded them into memory. This 
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permitted routines to be located at any point in 
memory so that a sub-routine library became pos- 
sible and the organisation of large problems was 
facilitated 

The next major advance in language develop- 
ment was the introduction of symbolic assembly 
programs. These programs preserved the natural 
form of a computer instruction but) particular 
locations and all operation codes were desig- 
nated by arbitrary nmemonic names or sym- 
bols. A compiler used for symbolic assembly 
formed a table of symbols and by counting. deter- 
mined absolute locations for — these. rhe 
operating code list was amplified by pseudo-codes 
which operated upon the compiler. The compiles 
with limited direction via pseudo-codes from the 
programmer did most of the book-keeping in 
assembling codes for large programs. The 
compiler was also furnished with the ability to 
automatically insert sub-routines from a library 
tape on tape computers, Sub-routines were nor- 
mally written in the symbolic assembly language. 
then relativised with respect to their call symbol 
by a modification of the standard assembly pro- 
gram. These features, which were first) em- 
bodied in sap (Share Assembly Program) fot 
the IBM 704, made it possible to organise very 
large programs and have greatly influenced 
other machine oriented language structures. 

Now, every large-scale computer which ts intro- 
duced has a basic symbolic assembly program 
written for it, though, of course, new features 
are gradually being incorporated into these pro- 
grams. Principal among these are: 
1. The ability to correct code in source language 
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Early assembly required — that 
minor corrections be made in actual machine 
language. Source language corrections re- 
quired that corrections be merged with the 
original program list and the program 
be re-compiled and assembled. Several of 
the newer programs retain the original com- 
piler list modified by corrections 
which are then inserted during assembly. Such 
a procedure saves a deal of machine 
time, makes it unnecessary for the programmer 
to learn two languages (source and object) and 
facilitates testing, since special instructions to 
display information at a particular me can 
easily be inserted 

Ability. to 


programs 


This is 


great 


insert macros. An early concept 
of macros considered that a set of parameters 
specified on an instruction line inserted 
into a fixed code pattern, This was broadened 
to permit one of a number of 
the para- 
Foday a macro can mean a complete 


translator in which algebraic statements are 


Was 
insertion into 
coding patterns as determined by 
meters 
translated into machine language, It is pos- 
sible to include translators for business prob- 
lems, algebraic problems using point variables, 
matrix problems and others 
bly programs, 


Current assem- 
do not 
more than one type of translator. 


however, possess 


Problem Oriented Languages 


At most of the discussion concerning 
computer languages is devoted to the problem 
The first well-known Jan- 
guage of this type was FORTRAN (FORMUula TRANS- 
lator) which was first used in 1957 for coding the 
IBM 704. Fortran was designed to solve scien- 
tific problems. It followed by 


present 
oriented languages 
Was 


soon bhLOwW- 
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MATIC to solve business problems on Remington 
Rand Univac I and If in 1958. Currently, there 
are at least 30 problem oriented languages for 
various computers. However, despite this growth 
in number the basic characteristics of the two 
original languages have been retained. 

The scientific languages are designed to solve 
algebraic equations which use as variables floating 
point, single precision real numbers. They are 
also able to solve equations using integers, the 
integer arithmatic being used primarily to set 
indices for subscripted variables. Some of the 
newer languages also include the ability to test 
symbols with the Boolean ‘AND* and ‘oR’ 
operators. The operations using variables include 
the ability to repeat sequences of equations, 
varying subscripts as specified by the programmer, 
and to make logical decisions based on tests of 
variable or subscript values. Sub-routines such 
as the elementary functions may be named in 
statements and are incorporated into the object 
program. Restricted forms which are suffici- 
ently general for most engineering purposes are 
used for input and output 

The business 
basic items dealt 
Record layouts 
to problem 


that the 
records. 
read prior 


languages assume 
with are fields from 
specified and 
statements During translation, 
made to the record layout in 
order to deduce the proper coding for field extrac- 
tion, manipulation and insertion. Other fea- 
tures of the business languages are similar to those 
of the engineering languages except that they 
usually permit longer symbolic names and state- 
ments with redundant English phrases to clarify 
the content 


are 


reference 1s 


Problem oriented language statements are read, 











then names, operational symbols such as 

and phrase symbols such as . . ( ) are extracted 
and the translator interprets the meaning and 
generates a machine code. The compiler lists 
information and counts, locating all instructions 
and data according to a prescribed assignment 
procedure. Some languages possess equivalence 
and frequency statements to aid the assignment 
algorithm. At this point, the final code may be 
assembled by an assembly program. 

Soon after the first problem orented languages 
were tested and found to be operative, it seemed 
specify universal languages which 
could operate on any computer, regardless of its 
special features, and which would) provide a 
Standard method of communicating with a com- 
puter. Committees were formed in Europe and 
in the USA which have specified two languages, 
ALGOL (ALGOrithm Language) and COBOL (Commer- 
cial Business Oriented Language) 

A preliminary set of specifications for ALGor 
were published in 1958 and a revised and more 
authoritative appeared ino May, 1960 
Po date several preliminary versions of ALGor 
have been programmed, others are on the way 
These include crip (Svstem Development Cor- 
poration), MAD (University of Michigan), NELLA 
(Naval Electronics Laboratory), CORREGATE (Car- 
negic Technical Institute), 222 arcor (Burroughs 
Corporation) and others 


possible to 


version 


\oset of initial specifications to Conor were 
printed in April, 1960, and supplements to these 
The RCA 
Corporation has announced that a version of 

op for the RCA SOL will be ready for field 

by October, 1960 


pecHications are now being released 


Other companies indicate 
it they will have versions of COBOL but have not 
tated dates for these programs 
Despite the intense interest and large amount of 
rk on the problem oriented 
working 


languages, the 

programs completed up to this time 

have many poor features. 

|. The languages are difficult to expand. It is 
extremely difficult to add new statement tapes 
to problem oriented languages and this ts 
usually not done except by the original coding 
group. 

2. They are difficult to use for partial coding of 
problems not in the range of the language. 
Problem oriented languages are limited to 
coding very restricted classes of problems but 
for certain problems it is desirable to use both 
such a language and a symbolic machine code. 
This is hard to do since it is necessary to 
know the assignment algorithm of the problem 
oriented language to join the two codes. 

3. They use large amounts of machine time for 
compilation. Many do not contain source lan- 


These are: 
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guage correction features and this makes it 
necessary to compile many times if source lan 
guage program 
IS Mecessury to Use programmers with suf- 
ficient experience to make machine language 
Phe conor specifications recom: 
mend that implementers include the functions 
replacement and deletion tot 
ALGOL specifications do not men 


corrections are used or it 


corrections, 


of insertion, 
entire lines 
tion this 
COBOL specifications recogmse that) programs 
cannot be written independent of a machine at 
present. The form of a tape record for business 
purposes depends for example on the computer 
memory structure. The record layout for com 
puters designed to handle characters and ficlds 
will be different from the layout of records pro 
cessed in computers using words as the bask 
unit of information \gain, identical scientific 
problem specifications will result in ditferent solu 
tions on different computer types because of desten 
variations Results obtained = from 
Which use a 48-bit word will not agree with results 


computers 
on computers using a 36-bit word with) present 
ALGOL specifications 

Another disadvantage of problem: oriented kan 
guages ts that the common use of these in an instal- 
lation narrows the vision of the users. Using such 
a language as a standard restricts the appheation 
possibilities by ignoring the full potential of the 
actual computer, which itself is not bound by a 
restricted language 

Due to the restricted application of present 
problem oriented languages it is) probable that 
their use as closed languages will be discontinued 
m the near future Inclusion of the problem 
oriented language function as a macro in a sym- 
program makes a much 
powerful) problem-solving tool 


holic assembly more 


Generators 

Generators are programs which write machine 
code and select and assemble sub-routines into an 
object code for performing complex, but  well- 
defined, procedures.  Well-designed generators 
are data and environment oriented. A well-known 
type of generator is the sort generator. Such a 
generator must extract fields for comparison pur- 
poses (it writes a code to do this sometimes re- 
arranging the record for this purpose); it must 
use the maximum amount of storage available for 
sorting and it must use the maximum number of 
tapes which are available (thus the merge pro- 
gram is variable) and it must be prepared to 
handle single, blocked and variable length records 
as well as various tape label records. 

Some of the later problem oriented languages 


and the symbolic assembly programs include 
generators for input-output programs. Com- 
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plete generative languages have been written to 
solve business problems. These are composed of 
three distinct generators, a sort generator, a file 
maintenance generator and a report generator The 
two latest are 9 pac and suRGr, both prepared by 
SHARE committee. These generators have the same 
faults as many of the problem oriented languages: 
they are closed systems so that it is difficult to 
expand the language: codes cannot be joined 
easily to machine language codes, and changes 
in the source language require recompiling 

Thus, due to these restrictions, it is probable 
that the generators as closed languages will also 
be discontinued in the future. But, the use of 
generators can also be an extremely powerful tool 
for the solution of scientific and operations re- 
Many of the basic mathematical 
techniques which form the core of a problem 
solution are functionally well defined but require 
complex data and environment ortented — pro- 


grams for For example 


search problems 


compute! 
the matrix equation A: X 
routines for efficient computer solution 


processing 
3 requires a set of 
rhese 
ire selected according to the size and conditioning 
of the A> matrix 


may not 


The first procedure selected 
work, thus another must be tried. Gene- 


rators for linear algebraic 


equations, non-linear 
algebraic equations and for ordinary differential 
equations as well as for other widely used and 
well-detined 
devised 


pet ICNCE 


mathematical techniques can be 


Such generators would contain the ex- 
of many numerical analysts and would 
make wm possible to cut the program effort) in 


half in many scientific computing installations if 


vith symbol assembly programs and alge- 


Symbol Manipulative Languages 


Il manipulative languages are designed to 


ems Which use heuristic techniques 


(adaptive, cut and methods characteristic of 


human behaviour), and to solve other formally 


I 
defined problems to obtain results which are svm- 


bols rather than numbers. Specifically, some prob- 
lems these languages attempt to solve are 
1. Theorem proving in formal areas 
Chess plaving 
Writing compilers to express the language 
itself in machine code 
Writing programs for formal differentiation, 
Integration and simplification 
Several languages of this type are in various 
Stages of development at this time. These include 
the IPL. (information processing Language) series 
of languages IPL I, Il . VI. [See for the 
LISP (List Processor.)] The IPL languages have 
already been used for problems theorem proving 


and chess (see above) and in certain other areas 
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Phese languages at present lie outside the main 
stream of language development for routine prob- 
lem solving. It is anticipated that in two or three 
years the properties will be sufficiently well deve- 
loped so that they can be used to write compilers 
and translators for machine oriented languages 
and will enrich such languages by the ability to 
handle formal algebraic manipulation. These lan- 
guages will also provide the base for a second 
main stream of program language development. 


Main Streams of Language Development 


Despite the current development of many closed 
problem oriented languages. including the business 
generators, the restrictions imposed on computer 
usage by the language limitations indicate that the 
future development of such languages lies in their 
incorporation as specialised translators in| sym- 
machine assembly programs. I[n_ this 
manner the full ability of the computer can be 
applied to any problem but coding can be greatly 
simplified by the insertion of problem oriented 
languages as translators, and by the insertion of 
appropriate generators, which will yield at’ the 
outset a problem-solving capability not possessed 
The problem-solving ability 
can be further improved by adding techniques for 
algebraic manipulation which are being explored 


bolic 


by current systems 


today in the symbol manipulative languages 

Phus, by 1964 coding for computers although 
based upon machine coding principles will bear 
the base language and 
use machine code at 
all. Programs will stil, however, be humanly 
ns from programmers 
problem-solving pro- 


only a faint resemblance 


most programmers will not 


organised by specific direct 
on selection 
cedures and the der their use 
A second main stream of program develop- 
ovements in symbol 
Specifically, the second 
with the preparation of 
In this concept, 
olving techniques are read by the com- 
in algebraic-like notation with general direc- 
tions on when to apply them. The computer 
under self-organising program 
machine codes for 
applying the procedure to solve problems and the 
directions for calling the procedure. The imple- 
mentation of such a procedure appears to be pos- 
sible within the next decade 
It is unlikely that this type of programming 
can be applied to current medium- and large-scale 
computers. Larger memories and the ability to 
handle numerous simultaneous operations are 
needed. Present computers and computers of the 
future with comparable capacities must use pro- 
grams organised for machine oriented programs. 


ment can be st 

manipulative languages 
main stream will occur 
self-organising = programs 
problem 
puter 


direction of a 


will prepare the necessary 
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Large and Medium Size 


Computers 


Pegasus 1—( Maker —Ferranti Ltd) 

Size: Medium Price: £50,000 to £150,000 
Applications: Chiefly scientific and technical; can be 
used for commercial data processing by adding mag- 
netic tape converter 

Delivery: Six months 

Pegasus 2 

Size: Medium Price: £60,000 to £200,000 
Applications; Commercial data processing problems ot 
all kinds. Scientific and technical work 

Delivery: Six months 


. 


INCE Pegasus 2 1s a development from Pegasus | 

it is convenient to group the two together. From 

the commercial user's viewpoint chief difference 
between the two can be summed up as follows 

Pegasus | is built chiefly for scientific and technical 
work It can, however, by means of a converter, be 
applied to commercial data processing. Pegasus 2 1s 
designed specifically tor commercial work, though it 
can also be applied to scientific and technical problems 

Thus, a commercial user today, intending to buy a 
Pegasus, would almost certainly choose a 2. But the 
sume type of businessman already employing a Pega- 
sus | tor technical jobs could enlarge the scope of his 

omputer by adding the converter 

Pegasus | in its basic form uses punched paper tape 
nput and output, print-out being achieved by placing 
Output tape in a Flexowriter, teleprinter or other 
relatively slow character printer. The magnetic tape 
converter permits use of punched card input and an 
output of punched cards and high-speed printer. The 
punched card equipment can be used in addition, or as 
an alternative, to punched paper tape and can there- 
fore be added after initial installation 

Pegasus 2 forms the centre of three different com- 
mercial data processing systems. The first, known as 
the converter system, can turn out a high volume of 
work because the converter and ancillary magnetic 
tape equipment ensures that all units in the system 
work at optimum capacity. Also, the converter can 
operate off-line. This allows it to prepare the com- 
puter’s next task while the current one ts in progress 

In the second system, known as ‘direct’, information 
on various makes of punched cards can be fed directly 
into or produced by the computer This facility ts 
particularly useful for users of existing punched card 
installations. 

The third method used by Pegasus 2 is known as the 
‘common language’ system. This ts based on the use 
of perforated paper tape, and is thus particularly suit- 
able for organisations with scattered offices. Tape, 
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perforated as a by-product of ordinary office machines, 
can easily be transmitted by telegraph wire or sent by 
mail 

An extensive program library is available for users 
of both machines; further useful data are available 
through an exchange scheme between users 


SPECIFICATIONS. Pegasus 1 

Arithmetic Speeds: 

Addition & Subtraction: 0.3 milliseconds 
Multiplication: 2 milliseconds 

Division: 5.5 milliseconds 

Internal Storage: 

Single-word nickel delay lines with immediate access 
48 x 39-bit storage registers and 7 accumulators 
Magnetic drum. 4,096 or 7,168 x 39-bit 
Access time per 8-word block, 17 milliseconds maat- 
mum, 9 milliseconds average 


words 


Input Output External Storage: 

Input: Punched tape reader. 200 or 300 characters 
per second, according to model 
Punched card reader: 200 x SO-column cards 
per minute 

Output: (used with magnetic tape converter) 
Paper tape punch. 33 or 300 characters per 
second, according to model 
Card punch. 100) x 80-column 
minute 
Line printer. 150 x 90-character lines per 
minute (minimum speed) 
Teleprinter (working from tape punch): 10 
characters per second 

Storage: Up to § magnetic tape units with contro! untt 
Multiple lengths of 600 feet to maximum of 
3,000 feet per reel. Full reel takes 175,000 to 
270,000 x Tl-decimal-digit) words (2,000,000 
alpha-numeric characters). Search time 24 x 
l6-word sections or 19 x 32-word sections per 

Read-write time 41-53) milliseconds 


i . 
cards per 


second 


Rewind time for full length 4 minutes. Width 
4 inch 
Butler has 32x 39-binary-digit words. Can be 


used in 2 x 16-word sections 


transfer time 1.25 milliseconds 

Maximum number of input output units: Tape system 
2 readers, 6 punches. Card system: | reader, 
| punch, | printer. 


Tape-butter 


SPECIFICATIONS Pegasus 2 
Arithmetic Speeds: 

Addition & Subtraction: 0.3 milliseconds 
Multiplication: 2 milliseconds 


Division: 5.5 milliseconds. 


AUTOMATIC 


DATA 


PROCESSING 





Internal Storage: 

Single-word nickel delay lines, 

48 x 

lators 

X-word nickel delay 

second 128 or 256 x 39-binary-digit words 

Magnetic drum. 7,040 x 39-bit words Access time per 

block, 17 maximum, 9 mulli- 

seconds average 

Input Output External Storage: 

Input: Punched card reader 200 x 6$-column or 
80-column or 120 x 80-column cards per minute, 

May be used with mag- 


with immediate access 


39-binary-digit storage registers and accumu- 


1 


lines, access time about | milli- 


S-word mulliseconds 


according to model 
netic tape converter 
Punched tape reader 

Card punch 100 x 65- or 80-column or 120 x 


300 characters per second 
Output 
80-column cards per minute, according to 
model 
Paper tape punch 60 or 300 characters per 
cond according to model 
150 x 102-character lines or 100 x 


according to 


printer 


haracter lines per mut f 

(Card and line printer output may o1 
rom magnetic tape converter) 
(working from paper tape) 10 

iclers per second, 

we: Up to § magnetic tape units with control unit 
Multiple lengths of 600° tee th maximum 
3.000 feet per reel Full reel takes 175,000 to 
270,000 < 39-binary-digit words (2,000,000 alpha 

Search-tme. 24 x 16-word 

per second. Read-write 

Rewind time 4 minutes 


meric Characters) 
or its x%.3 
ne 41-S31 meconds 


{ lens 


Butter is 3 39-binarv-digit ord can be 


' »_} ' > 
word sections ape-bultfer 


trans : milliseconds. &-word butfer-main 


store transter 25 milliseconds 


Maximum number of input output units: 


pe readel © punches 


punches, 


MIERCURY 
Size Mediun £110,000 
Science, technology and industrial mathe- 


computing 1 ies, matrix algebra, 


tress al 


ditferent equal 


Delivers About 12 


Ht makers of Mercury et that, though 
completely versatile, the computer is essentially 


nt ler ! technical and scientihc calculations 


is powertul, fast, has a large storage 


and facilities for the most advanced 
gramming techniques Ni 
dure is available 
Nic curry 
direct ‘ on 


form It has two main 


pro- 


autocode program proce- 


out all arnthmetical operations 
‘Hoating point 


systems a 


Carries 
numbers represented in 
Storage large, 
immediate access ferrite core (computing store) and a 
high-capacity magnetic drum backing store. In addi- 
tion, Where required, from two to eight magnetic tape 
mechanisms may be used 

Seven special *B’ registers are provided, each storing 
an integer equivalent to about three decimal digiis 
hese “modify” the address of storage registers referred 
to by any floating point arithmetical instructions and 
hold counters which determine the number of times a 


repetitive process is carried out 
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Input may be by punched paper tape or cards. 
Output is through normal or high-speed paper tape 
punch, card punch and on- or off-line printer. Graphi- 
cal Output, that is, automatic plotting of results, may 
be obtained by using equipment actuated by punched 
paper tape. This plots up to nine curves simul- 
taneously using different plotting symbols; has a speed 
of 30 points per minute 

Mercury comprises a power supply unit, two mag- 
netic drum trolleys, control desk, and three other units 
in which the remaining equipment is housed. These 
three are respectively 15 feet 2 inches, 10 feet 10 inches 
and 4 feet 4 inches in length. The whole installation 
(except the power supply unit and magnetic drum 
trolleys) is cooled by a separately powered air circula- 
uuon system 

SPECTELCATIONS 

Arithmetic Speeds: 
Addition & Subtraction 
Multiplication 
Division: Programmed 
Organisation 
Internal Storage: 
Immediate access magnetic core. 4,096 words of 10 
binary digits each. Access time 10 microseconds 
(included in arithmetic speeds given above) 
Input Output External Storage: 
Input: Paper tape reader for S-channel tape. 

200 or 300 characters per second 


Punched 200 x S80-column cards 


ISO microseconds. 


300 microseconds 


60 microseconds 


Speed 
card reader 


33, 60 or 300 characters 
according to model 
100 x 80-column cards per minute. 
At least 150 lines per minute. 
(actuated by output paper tape). 
S pel second 


Graphical output 30 points per minute, 9 


curves simultaneously 
Storage: 2 (or 4 half-capacity) magnetic drums. Total 
capacity, 16,384 floating-point numbers. Revo- 
lution time, 17 Transfer time, 
yS millisec ynds for 32-word block 
8 magnetic tape units with control unit 
for each Transfer and search 
injuation Running 
speed, 60 inches per second. Tape dimensions: 
inch 3,000 feet long. Capacity per 
spool, about 1,250,000 alpha-numeric characters 
(200,000 words) or 640,000 words, according to 
size of information blocks 
Maximum number of input output units: 8 paper tape 
input Output units and card equipments. Up 
to & tape decks 


milliseconds 


group of 4 
time, 120 microseconds 


wide 


ORION (Maker Ferranti Ltd) 

Size: Medium—-Large Price: £120,000 to £300,000. 

{pplications: Large and medium scale commercial 

data processing systems of various kinds; all forms of 

technical and commercial computing 

Delivery: First) production model about September 
196! 


| ESIGN of Orion is based on ‘neuron’ logical 
elemenis which proved successful in Sirtus—a 
method which permits building up of complex systems 
with a minimum of comporents The purchaser 
can begin with a small nucleus and gradually enlarge 
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Large and Medium Size 


Computers 


Pegasus 1 (Maker Ferrants Ltd) 

Sizes Medium Price. £50,000 to £150,000 
Applications: Chiefly scientific and technical, can) be 
used for commerciuil data processing by adding mig 
netic tape converter 

Delivery: Sis months 

Pegasus 2 

Size’ Medium Price t60,000 to £200,000 
ippheations: Commercial data processing problems of 
ull kinds. Serentific and technical work 

Delivery: Sis months 


abe bE Pegasus 2 0s a development from Pegasus 1, 
& itis Convement to group the two together rom 
the commercial user's viewpoint chief difference 
between the two can be surmmed up as tollows 
Pegasus boas built chiefly for screntitic and technical 
work It can, however, by means of a converter, be 
apphed to commercial data processing. Pegasus 2 ts 
lesipned specifically tor commercial work, though 
can also be apphed to scientific and technical problems 
Thus, a commercial use today, mtending to buy a 
would almost cersainly choose a 2 But the 
une type of businessman already employing a Pega 


Pepaasus, 


sus | for techoreal yobs could cnharge the scope of bis 
omputer by adding the converter 

Perasus binats basic form uses punched paper tape 
put and output, prnt-out berg achieved by placiuiy 
output tape moa Plexowriter, teleprinter or other 
telatively slow character printer The magnetie tape 
onverter permits use of punched card input and an 
output of punched cards and high-speed prioater Thi 
punched card equipment can be used im addition, or as 
in alternative, to punched paper tape and can there 
fore be added alter mitil mstalhition 
forms the centre of three different com 
The first, Known as 
system, can turn outa high volume of 
work because the converter and ancillary magnets 
tape equipment ensures that all units ino the system 
work at optimum capacity Also, the converter can 
operate off-line. This allows ct to prepare the com 
puter’s next task while the current one is in progress 

In the second system, Known as ‘direct’, rnformation 
on various makes of punched cards can be fed directly 
into or produced by the computer This factity os 
particularly useful for users of existing punched card 
mostalhations 

Ihe third method used by Pegasus 2 is known as the 
common linguage’ system This is based on the use 
of perforated paper tape, and is thus particularly surt 
able for orgamsations with scattered offices. Tape, 


Pegasus 
merenl data processing systems 
the converter 


MM 


perforated as a by-product of ordinary office machines, 
can easily be transmitted by telegraph wire or sent by 
mail 

An extensive program library is avathible for users 
of both machines; turther useful data are avathaible 
through an exchange scheme between users 


SUL CIELO A TIONS 
Arithmetic Speeds: 
Addition & Subtraction: O14 milliseconds 
Multipheation: 2 milliseconds 
Division: $.5 milliseconds 
Internal Storage: 
Single- word oiekel delay lines with mnmediate acces 
1S y JO bit storage regusters and 7 accumulators 
Magnetic drum 1096 of TOR © J bit 
Access time per Sword block, 17 milliseconds mani 
mum, 9 milliscconds average 


Pegasus 1 


words 


Input Output baternal Storage: 
Input: Punched tape reader 9000 oF JOO) Characters 
per second, according to model 
Punched card reader: 200 x SO-column cards 
per minute 
Output: used with magnetic tape converter) 
Paper tape punch 3}oor JOO characters per 
second, according to model 
Card punch, lOO) y 
rnuate 
bine printer 180) xy) 8O-character lines per 
minute Canina speed) 
Teleprinter (working from tape punch). 10 
characters per second 
Upto S magnetic tape units with control unit 
Multiple lengths of 600 feet to maxinum of 
1.000 feet per reel Pull reel takes 175,000 to 
70,000 %  Ti-decumal-diyat words  ¢2,000,000 
alphasnmumere characters) Search time 24) 
léword sections or 19 x 32-word sections pet 
Read-write time 41-54 milliseconds 
Rewind time for full length 4 minutes. Width 
inch 
Butler has 328 39 binary-digat words 
used in 2 Xx) l6-word) sections 
transfer time 1.25 mulliseconds 
Maximum number of input output units: Tape system 
readers, 6 punches. Card system: | reader 
I punch, | printer 


SO-columm cards pet 


Storage 


SCE ond 


Cun bye 
bape-buller 


SPECIFICATIONS Pegasus 2 
Arithmetic Speeds: 

Addition & Subtraction: O13 milliseconds 
Multipheation nulliscconds 


Division: SS milliseconds 


AUTOMATIC: DATA PROCESSING 





Internal Storage: 

Single-word nickel delay liv 
48 x 
lators 


with mnmedite access 
Y-binary-dipit storage registers ana aecuniu 
Keword nickel delay lines, access time about | omillt 
second 128 or 256 4 39 binary-digput words 
Magnetic drum. 7,040. 49-bit words Acces 
block l mullisccond 
uverage 
Input Output beaternal Storage: 
Input: Punched card reader 1) « 6S-column oF 
kO-column or 120% 80-column cards per minute, 


s fine per 
S-word maximum, 8 mill 


seconds 


uccording to model May be used with mag 
netic Lape converter 
Punched tape reader. JOO characters per second 
Card punch 100. 6S. of SO-column or 120% 


SO-columin 


Cdurtprut 


curds per minut wcording = to 
model 

Paper tape punch 60 or JOO characters: per 
econd, according. to model 

sox. 10 


lOO-character” lines per 


bine printer character lines or 100 x 


minute, accerding to 
model (Card and tine prater output may or 
on-line oF trom maignetic Gipe converter) 

taped 10 


Feleprioter (working from paper 


characters per second 


forage: Up to Smagnetic tape units with control unit 
Multiple lengths of O00) feet with maximum 
,OOO feet per reel Pull reel takes 175,000 to 

0.000 . J binary-digit words (2,000,000 alpha 
numeric Characters). Search tin 
ar 19 A? 


40 16-word 
word sections per second. Read-writ 
tune 41-54 rillseccond 
for full length 

Butler bas 3 ‘ 


. loword 


Rewind tine 4 oinutes 


YO binary digit word can be 
LCC TIONS Pape-buller 
11-Sd maitlseconds. Sword butler-main 
125 pulliseconds 

Maximum number of input output units: Paper Tape 


’ 
ystem tape readers 


transter 


6 punches. Card system 


reader punche printers 


NIE RO URY (Maker Lerroante PE td) 
Medium Price \Nbout £ELO.000 
ony Screnes vod mdusteral mathe 
COM pulp 
Th tre 


technolopy 


trajectorn maths alpebra, 


analyst partial 


WMuINCOUS OF 
tial equation 


About 12 


near programming 


month 


niatkers of Mercury emphasise that, though 


ha 
mpletely versatile, the computer is essentially 
{ for techmieal and calculations 


powerlul, fast, bas a hire storage 


CHC HUE 
hine as 
mad ftacdities tor the most advanced pro 
technique Vn autocode program proce 
lable 


carnes out all aruthmeteal 


Opcratons 
Hoating point 
systems oa large, 
iceess ferrite core (Computing store) and a 
In addi 

required, from two to cight magnetic tape 
ms may be used 


on numbers represented an 


has two min storage 


ity magnetic drum backing store 


pecnil “Bo registers are provided, each storing 


r equivalent to about three decimal digits 
nodity’ the address of storage registers referred 
floating port arithmetical mstructions and 

Which determine the number of times a 


is carpiecd out 


OCTOBER 1960 


Input may be by punched paper tape or cards. 
Output is through normal or high-speed paper tape 
punch, card punch and on- or off-line printer, Graphi- 
cal output, that us, automatic plotting of results, may 
be obtained by using equipment actuated by punched 
paper tape. This plots up to nine curves simul- 
tancously using different plotting symbols; has a speed 
of 30 points per minute 

Mercury comprises a power supply unit, two mag- 
netic drum trolleys, control desk, and three other units 
in Which the rematming equipment is housed. These 
three are respectively 1S feet 2 inches, 10 feet 10 inches 
and 4 fect 4 inches in length The whole installation 
(cxcept the power supply unit and magnetic drum 
trolleys) is cooled by a separately powered air circula- 
tion system 

SULC LTO ATIONS 
Arithmetic Speeds: 
Addition & Subtraction: [80 microseconds 
Multiplication: 300 microseconds 
Division: Programmed 
Organisation: 60 microseconds 
Internal Storage: 
lmmediite acce 
binary 


magnetic core 
digits cach 


4,096 words of 10 
Access time 10) microseconds 
Gnecluded in arithmetic speeds given above) 

Input Output Iexternal Storage: 

Input: Paper tape reader for S-channel tape 
OO or 400 Characters per second 


‘100 x SO-column cards 


Speed 


Punched card readet 
pre cpr 
Paper tape punch $4. 60 or 300 characters 


per second according to model 


Output 


Card punch 100s 80-colunn cards per minute. 
At least 150 lines per minute, 

(actuated by output paper tape) 
or LO characters pet second 


Line printer 


Feleprinter 


Crraphieal output 1) points per minute, 9 


curve ultaneous! 

Storage: 2 Gor 4 hallcapacity) magnetic drums. Total 
capacity, T6484 floatiag- point numbers. Revo- 
lution time, FE? mitliseconds Transter time, 
IS mulliseconds tor 42-word block 
Up to 8 magnetic tape units with control unit 
for cach group of 4 Transter and search 
mitnition tame, P20) nucroseconds Running 

Lape dimensions: 

4,000, fect long. Capacity per 

spool, about 1,250,000 alpha-numene characters 
(200,000 words) or 640,000 words, according to 
sive of information blocks 

Maximum number of input output units: & paper tape 
mnputoutput units and card equipments, Up 
to & tape decks 


speed 60 inches per second 


inch wide 


ORION (Maker 
Sice Medium 
Ipplications 


berrante | td) 

Price £120,000 to £300,000, 

medium scale commercial 

ing systems of various kinds: all forms of 

techmcal and commercial computing 

Delivery bist 
19ol 


Large 
large and 
data proce: 


production model about September 


| ESIGN of Orion is based on ‘neuron’ logical 


clements which 


proved successful in) Sirtus-a 
method which permits building up of complex systems 
with a minimum of comporent The purchaser 


can begin with a small nucleus and gradually enlarge 
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the system without invalidating existing programs. 
Orion is fully transistorised. 

Machine is designed for time-sharing—that is, 
several programs may be stored simultaneously, 
the computer automatically allotting calculating and 
input/output time among these in the most efficient 
and economical way. Built-in facilities ensure that 
programs do not interfere with one another in any way. 

Orion can use any currently available input and 
output equipment. A_ typical installation includes 
the following peripheral equipment: two paper tape 
readers and three punches varying in speed from 
medium to very fast; a high-speed card punch and 
two readers; four magnetic tape mechanisms and a 
very high-speed line printer. An additional paper 
tape reader and a character printer are mounted on 
the control console. 

Main storage is on magnetic cores, capacity of which 
can be varied to suit the user. It is backed by one or 
more magnetic drums, as required. Magnetic tape 
units for additional storage operate at a speed com- 
parable with that of computing (thereby contributing 
significantly to overall speed). These are very much 
faster than tape storage units used on previous Ferranti 
computers. Use is made of microprogramming. 

Autocode methods can be used for programming. 

SPECIFICATIONS 
Arithmetic Speeds: 
Addition & Subtraction: Contents of | register plus 
or minus those of another transferred to a third in 64 
microseconds. 
Multiplication: 64 to 200 microseconds. 
Division: 100 to 900 microseconds 
Internal Storage: 
Magnetic core: 4,096 to 16,384 words of 48 binary 
digits each. Floating point optional extra. When 
items are short, more than one can be stored in each 
word 
Input Output External Storage: 
Input: Ferranti paper tape reader for 5 or track 
tape: 1,000 or 300 characters per second, accord- 
ing to model 
Latest types of punched card reader. 
Keyboard machines. 

Tape punches with 33, 60 or 300 characters 

per second according to model. 

Latest types of card punches. 

Latest type punched card type line-printers 
Xeronic printer. 3,000 lines per minute 
Flexowriter or other character printer. 10 
characters per minute. 

Several magnetic drums. 
$&-bit words each 
Several Ampex FR 300 magnetic tape units 
perating at speed corresponding to about 
$5,000 x 80-column cards per minute. 
Maximum number of input output units: 

unlimited. 


Chutput 


Capacity 16,384 x 


Virtually 


ATLAS—(Maker—Ferranti Ltd) 

Size: Large. Price: £1,000,000 to £3,000,000. 
Applications: Any large-scale technical, scientific or 
commercial data-processing project. 

Delivery: First production model, early 1962. 


| Ane computer in the world, with the single 
exception of Stretch (IBM), Atlas is a truly 
It has been developed 
from a prototype known as Muse, designed by Man- 
chester University and Ferranti in collaboration. 


general purpose machine. 
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Designed for time-sharing of programs, Atlas is a 
very high-speed parallel computer. Fast working is 
achieved by transistor circuits; core store with access 
time of only 2 microseconds, and facilities for access 
to several sections simultaneously; a new method of 
fast carry propagation in the parallel adder associated 
with the central accumulator; and by careful organisa- 
tion of the whole computer. 


Over 300 program instructions are available. About 
one-third of these are basic instructions which are 
obeyed direct. Remainder are concerned with a 
system known as Extracode. This, in brief, is a 
method of ‘pre-packaging’ a sequence of instructions 
in a special fast-access store—comparable with the 
‘micro program’ method used in Leo III 


Address system allows for more than 2,0000,00 
words in the main store. This comprises a magnetic 
core, magnetic drums and fixed store, the only size 
limits being that of cost. Core capacity can be any 
multiple of 4,096 words (minimum 16,384). Any 
number of magnetic drums, each with 24,576-word 
capacity can be used. Minimum capacity of the 
fixed store is 4,096 words and a further block of 1,024 
words is provided as working space for routines held 
in the fixed store. To the programmer, the varied 
nature of the main store is immaterial, because of 
automatic transfer arrangements and a built-in organis- 
ation program which minimises transfers 


In addition to the main store there are 128 registers, 
used for modifying instructions, each holding 24 
binary digits. 


Virtually any peripheral equipment can be used with 
Atlas. Each will have its own control equipment 
and buffer store, information transfer between main 
store and buffers being under the control of fixed 
routines held in the fixed store Amount of equipment 
for each peripheral unit is thus kept to a minimum 
without reducing overall speed of the system 


\ comprehensive automatic program scheme in 
course of preparation includes both mathematical and 
commercial applications. The scheme is a develop- 
ment of the auto-code system used on Mercury 


SPECIFICATIONS 
Arithmetic Speeds: 
Addition & Subtraction: 1.1 
binary digits (floating point). 
Multiplication & Division: 3.5 microseconds for 48 
binary digits (floating point) 
Internal Storage: 
Magnetic core. Any multiple of 4,096 words (mini- 
mum 16,384). Access to several sections simul- 
taneously. Access time 2 microseconds 
Any number of magnetic drums, each with 24,576-word 
capacity. 
Fixed store. Minimum capacity, 4,096 words plus 
further 1,024 words of core store as working space for 
fixed store. 
127 x 24-bit registers for modifying instructions 
Input Output External Storage: 

Input: Any number of units, any type, including 
punched card and punched tape readers. 
Output: Any number of units, any type, including 

tape punches, card punches, high-speed printers. 
Storage: Up to 32 tape units with one controller for 
each group of 4. Ampex units, 1 inch wide, 
16 tracks. 300 digits per inch on each of the 
12 information tracks. Transfer speed 11 
microseconds per word. 
Maximum number of input/output units: No limit 


AUTOMATIC DATA PROCESSING 


microseconds for 48 





650 (Maker 
Size: Medium 
Applications 
systems 
Deliver) 


IBM United Kingdom Ltd) 

Price: £70,000 to £200,000 
Chiefly commercial data processing 
eg. inventory control, production control, &c 
As required 


ESIGNED on the building-block principle, like 
many other IBM systems, 650 allows the user 
to start with a modest basic unit. To this, vastly 
increased storage capacity in three different media 
Magnetic core, Magnetic tape, random-access magnetic 
discs —can be added unit by unit 
For input and output, two different read-punch 
systems for cards can be used alternatively or together. 
The 533 unit has two feeds, one reading information 
into the computer at a speed of 200 cards per minute, 
the other punching out results at half this speed. The 
537 system, with one feed, reads and punches results 
into the same set of cards, carrying out both functions 
at a speed of 155 cards per minute. Using these two 
systems together permits, for example, processing of 
master and detail file combinations without preliminary 
matching or collating 
Direct Output printing is achieved by attaching a 
modified version of the 421 accounting machine 
(IBM’s name for a tabulator). When attached to the 
650, this machine, which has its own control panel 
governing print-out format, will list information, send 
data into the 650 to be processed and accept results 
from it for printing, storing or accumulating. When 
not employed in this capacity, the 421 can be dis- 
connected to operate independently. A = summary 
punch can be attached to it 
Any combination of card read-punches and output 
printers up to a total of three can be connected to 650 
When random access dise storage units (which have 
a total capacity ranging from 6,000,000 to 24,000,000 
digits 
added to the 650 system, direct interrogation methods 


can be used 


according to the number of units used) are 
Enquiries are made direct to the storage 
unit from up to 10 separate electric typewriters, answers 
being automatically printed out on the same machines 
SPECIFICATIONS 
Arithmetic Speeds: 
Addition & Subtraction: 0.77 
iccess time 2.4 milliseconds 
Multiplication 
D on: 20 
Internal Storage: 
Magnetic drum. 20,000 decimal digits 
Input Output External Storage: 
Input: 533 card read-punch. Read speed 200 cards 
per minute $37 card read-punch Read 
speed 155 cards per minute. Up to 10 type- 
er enquiry stations (usable with dise storage) 
card read-punch. Punching speed 100 
cards per minute. 537 card read-punch. Punch 
speed 155 cards per minute Typewriter en- 
uiry stations (see input) 
printer, with or without summary 
150 x 100-character lines per minute 
600 digits 


milliseconds Average 
10 x 10 digits, 12 milliseconds 


10 digits, 16 milliseconds 


Output 


1 


$21 line 
punch 
Immediate access magnetic core 
data and instructions 
Up to 6 magnetic tape units. Each tape 2,400 
feet, capacity 200 characters per inch Read- 
write speed 75 inches per second 
Up to 4 magnetic disc stores. 
6,000,000 to 24,000,000 digits. 
Maximum number of input output units: Three. Plus 
up to 10 enquiry stations when magnetic disc 
store is used 


Total capacity 
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305 RAMAC—( Maker—IBM United Kingdom Ltd) 
Size: Medium Price: £65,000 to £200,000 
Applications: Stock records, invoicing, plant statistics, 
general commercial accounting, etc. 

Delivery: As required 


PECIAL feature of the 305 Ramac system is that it 
provides quick and random access to information 
stored on one or two disc storage units each with a 
capacity of 5,000,000 digits. In practical terms this 
means, for example, that one disc unit can hold details 
(containing up to 100 characters) relevant to 30,000 
customers and 10,000 items of inventory, leaving space 
for 10,000 further records for, say, details of suppliers. 
In effect then, this storage system is a giant electronic 
card index, whose contents are recorded, updated and 
searched by the computer. Enquiries are made by 
an operator at any time via a console keyboard, the 
reply being automatically recorded on an electric 
typewriter mounted on the same unit. 
The computing unit of the 305 Ramac uses a stored 
program, and has magnetic core and magnetic drum 
storage. Alphabetical and numerical information is 


handled and can be of variable field length. 

For input, punched cards are read at a speed of 125 
To accelerate data input, several trans- 
Card reading 
simultaneously with other programmed 


per minute 
actions can be recorded on each card. 
can occu 
operations 

For output there is a card punch (up to 100 cards 
per minute) and a printer with a speed of up to 80 lines 
per minute These two units can operate simul- 
taneously 


SPECTEICATIONS 
Arithmetic Speeds: 
Addition & Subtraction: 30 milliseconds 
Multiplication: 20 milliseconds plus 10 milliseconds for 
zach multiplier digit 
Division: 20 milliseconds plus 
quotient digit 
Internal Storage: 
Magnetic drum for storage of up to 200 program 
instructions. When mere than 200 instructions, these 
are stored on discs 
Magnetic core, 
data transfer 
Input Output External Storage: 
Input: Punched card reader 
minute 
Paper tape reader 
Manual enquiry system under program control 
Output: Card punch 100 cards per minute. 
l p to 4 remote printing stations, which can 
include enquiry facilities and be situated at 
distances up to 2,500 feet from computer 
Printer. From 30 x 80-character lines per 
minute to 80 x-20-character lines per minute 
Line printer (alternative to above) 
Automatic typewriter for answering queries or 
as supplementary printer 10 characters. per 
second, 106 per line 
Storage: One or two disc storage units. Capacity 
§,000,000 alphanumerical characters each. Dual 
control system permits two Ramac systems to 
work independently but in conjunction with 
same disc file. 
Maximum number of input output units: Two input, 
five Output, plus enquiry stations 


20 milliseconds for each 


Used for 


capacity 100 characters. 


Up to 125 cards per 
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704—(Makers—IBM United Kingdom Ltd) 

Size: Large Price: £300,000 to £1,000,000 
Applications: Chiefly scientific & technical 

Delivery: As required. 


OMPUTERS by IBM can most conveniently be 
classified into two broad groups—those intended 

primarily for scientific work and machines with a 
greater emphasis on commercial data processing 
applications. The 704 falls into the first of these 
categories. It replaces the 701, an earlier and slower 
computer with smaller internal storage capacity, fewer 
program instructions and internal storage in electro- 
static tubes 

Internal storage in the 704 is on magnetic cores, with 
a choice of four different capacities, ranging from 
4,096 to 32,768 words. There is also a magnetic drum 
with a choice of two capacities. External storage ts 
available in the form of up to 10 magnetic tape units 

Input is by a single punched card reader; output 
comes through on one card punch and one printer 
In addition, independent peripheral units can trans- 
cribe information from punched cards direct to mag- 
netic tape or vice-versa. Computation can proceed 
during all input and output operations 

The 704 is built on the unit system to facilitate the 
assemblage of different types of components, as 
required by each user. It Operates on tixed or floating 
decimal point arithmetic 


SPECIFICATIONS 
Arithmetic Speeds: 
Addition & Subtraction 
microseconds 
Floating decimal point, 84 microseconds 
Multiplication: Fixed decimal point 240 microseconds 
Floating decimal point 204 microseconds 
Division: Fixed decimal point 240 microseconds 
bloating decrmal point 216 microseconds 
Square Root: 2.1 
Kage) 
Internal Storage: 
Magnetic core. Capacity 
? 36-binary-digit 


Fixed decimal point, 


microseconds (sub-routine with 


4.096, 8.192 
words 


16,384 oF 
s) "OS \ Access ime, i2 

Cra seconds 
ignetic drum 


nary-digit words 


Capacity 8,192 or 16,384 \ 36- 
Transmission speed, 10,000 words 

per second 

Input Output External Storage: 

Input: Card reader. Speed 150 or 250 cards pet 
minute, according to model 
Magnetic tape unit (details transeribed trom 
cards by independent peripheral units at &SO 
words per second) 

Output: Card punch. 100 cards per minute 
Line printer 150 x 72-character) 07 
120-character lines per minute 
Magnetic tape unit. (Details printed or 
punched by independent peripheral units.) 
Cathode ray tube for visual display 

Storage: Magnetic tape units: 900,000) to 9,000,000 
words total capacity according to number ot 
units used. Max. number 10; Speed 75 
inches per second: transfer, 90,000 binary digits 
per second 


Maximum number of input output units. Up 
tape units. One each card reader, card pun 
Output printer 


705-111 (Maker -IBM United Kingdom Ltd) 

Size: Large Price: £300,000 to £1,000,000 
ipplications: Commercial data processing of all kinds 
Delivery: As required 


A\TEST tn the 705 series is the 705-111 This ts 
beginning to supersede the earlier 705-IL which, 
in its turn, replaced the 705-1, now no longer in produc- 
tion. The 705°s can be considered as the commercial 
parallels of the same maker’s 701, 704 and 709 scientitic 
machines 
There are several important differences between the 
705-111 and its immediate predecessor. Its arithmetic 
is faster: it has an immediate access core store with a 
capacity of up to 80,000 decimal digits (there is also 
an accumulator and auniliary store; and external drum 
storage as an optional feature). An entirely new 
feature, the data synchroniser, controls up to 10 
magnetic tape units, allowing them to operate simul- 
taneously with calculations on the central processing 
unit. Up to six synchronisers may be used, and all 
can operate independently and simultaneousls This 
allows such tasks as reading input data trom one 
Magnetic tape, recording results on another and 
performing calculations all to be done at the same time 
Input to the 7OS-IIL is by punched cards or (as 
mentioned above) by magnetic tape. For output there 
is a card punch: a document originating machine ot 
accounting machine (tabulator) controlled by a tape 
data selector: a choice of three line printers each with 
a different speed: and an output typewriter which 
reproduces 600 alpha-numerical characters per minute 
An Autocode program procedure can be used 


SPECIFICATIONS 
Arithmetic Speeds: 
Addition & Subtraction: 11.4 per millisecond 
Multiplication: 1.7 per millisecond (5 x § digit 
Division: 700 per second (6 — 4 digits) 
Internal Storage: 
Magnetic core with 40,000 or 80,000 character capacit 


Pacits 


Transfer speed 111.000 characters per second 
Accumulator & aunNiliary store 
Input Output External Storage: 


v< — — 
256 characters eac 


Input: Card reader Maximum speed 250 
wnetic tape (with data synchroniser) 
ard punch. Maximum speed 100 cards per 
ninute 
di selector for format control of docu 
Originating Machine or accounting machine 
(tabdulator). 
Output printers with 150, 500 or 1,000 lines pet 
ninute Maximum speeds, according to model 
Typewriter. 600 alpha-numeric characters pet 
ninute 
age: Magnetic drum. 60,000 characters in 300 
sections x 200 characters each. Transfer time 
25,000 characters per second 
Up to 60 magnetic tape units. Each reel 
feet long. 200 or 534 characters per inch, 
rate 15,000 or 60,000 characters per 
read-write speed 75 or 112.5 inches per 
second, according to type chosen 
Nlaximum number of input output units: Up to 6 data 
synchronisers, each controlling 10) magnetic 
tay Other input output equipments a 


> 400 


j 


second, 
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7070 — (Maker —IBM United Kingdom Ltd) 

Size: Large to medium Price: £200,000 upwards 
{pplications: General commercial data processing: 
scientific and technical work 

Delivers As required 


HE 7070 was first in a line of transistorised IBM 
computers which now includes 7080 and 7090 
Much smaller than valve machines, it also needs much 
less power and much less air-conditioning equipment 
Designed for time-sharing, 7070 has very high input 
ind output speeds. A feature Known as ‘priority 
processing’ makes best possible use of input and output 


hannels 


c 
outpul 


When one program ts delayed by an input- 
nterlock, the computer automatically transfers 
oO another program As soon as the lock ts released, 
it goes back to the first This system allows two 

rograms.-one with considerable calculation and 
rate input-output, the other with heavy input- 
utput and little calculation to be dovetailed together 

that total running time ts litthe more than tor a 

ngle program 

One example of this process “Spool (simultaneous 
per pheral operations on Iine) allows performance ot 
routine tape-to-card printer and card-to-tape opera 
tions without special off-line equipment 

Building block design is used in 7070. To the basic 
magnetic core storage, additional capacity in the form 
of up to 12 magnetic tape units, and Ramac magnetic 
dise units with a total capacity of 12,000,000 digits and 
each with associated enquiry stations can be added. 

A number of standard programs will be available 
In addition, programs in the library, originally written 
and tested for use on other IBM computers, are being 
translated for use on the 7070. The machine can use 
autocode procedures 


SPECTELCATIONS 
Arithmetic Speeds: 
Addition & Subtraction 


77> 


60 microseconds 


microseconds tor 10 digits 


Multiplication: 0.7 to 1.6 milliseconds tor 
Div SION 0.8 to § mil 
Internal Storage: 
Magnetic core §.000°) oF 

yrds Access time, 6 microseconds 
Input Output External Storage: 
Input 


seconds tor 10 digi 


9 990 x 


Punched card reader $00 cards per minute 
Up to 10 enquiry typewriters (for use with dise 
storage) at distances up to 2,500 feet from 
computer 
Using 1401 system as auniliary: Card reader 
800 cards per minute 

Card punch. 250 cards per minute 
Line printer 150 x 


Output 
120-character lines per 
ninute (One card punch or line printer can be 
attached to each of up to three output syn- 
chronisers (buffers) 

Using 1401 system as auxiliary 
600 lines per minute 


ve: Up to 40 magnetic tape units 


Output printer, 


Iwo channels 

transter between tape Ramac primary store 
Iwo models of tape. (1) 200 caracters per 
ch. (2) $56 characters per inch. Passing 
Transfer 


ite 15,000 and 62,S00 characters per second 


ved 75 and 112.5 inches per second 


ime 10 and 7.5 milliseconds 
random access Magnetic disc units 
Capacity 6,000,000 or 12,000,000 digits each 
Maximum number of input output units: Up to 3 of 


} ) r t.. ] or " ' ‘ArT tr 
Cue Plus up to 10 enqui iypewriters 
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7080—( Maker—IBM United Kingdom Ltd) 

Size: Large Price: £800,000 upwards 

ipplications: All commercial data processing; scientific 
& technical work 

Deliverv: As required 


MEMBER of the 705 family of computers, the 
f 7080 is a transistorised system—latest in the 
series. The machine can use any program designed 
for the 705, provided similar input-output units are 
used: and peripheral equipment employed with existing 
705-1, IL or Hl computers may be attached through a 
signal control unit. Conversion from a 705 to a 7080 
system may, therefore, be made with minimum difficulty 
and expense 


Major features of the 7080, in addition to those 
already provided by the 705 system are: internal process- 
ing speeds six times as fast as those in the 705-111; 
expandable input-output capacity with up to five 
simultaneous Operations overlapping with processing: 
input-output priority processing which maximises 
communication channel utilisation and = the = total 
etliciency of the system: magnetic core storage expand- 
able to a total capacity of 160,000 character positions 
and an extra set of 15 channel auxiliary storage units 
for input-output routines. The 7080 has 18 new and 
improved operations, including simultaneous trans- 
mission which overlaps data transmission with pro- 
cessing and magnetic tape reading and writing. 


\ comprehensive program library will be available 
as an integral part of the 7O8O system. This will 


include autocode routines 


SPECTFICATIONS 
Arithmetic Speeds: 
Addition & Subtraction: 78.000 per second 
Multiplication: 7,100 per second 
Division: Not given 
Internal Storage: 
Magnetic core—three patter 
characters; Model 
$0,000 characters 
Cycle rate 2.18 microseconds 
Auxiliary storage of 1012 characters. including tape 
buffer storage. Cycle rate 1.09 microseconds. 
Input Output External Storage: 
Input: Card reader, 250 cards per minute 
Output: Card punch, 100 cards per minute 
Printers. Speeds 150, 500 or 1,000 x 120- 
character lines per minute, according to model 
Tape control unit controlling up to 10 Model 727 
tape units 
Tape data selector with accounting machine or 
document reproducing machine. 
Tape record co-ordinator controlling up to 
8 Model 727 tape units. 
Up to 50 Model 729 tape units in either of 
two types: (1) 2,400 feet long. Read-write 
1S Character density 
per inch. (2) 2,400 feet 
ong. Read-write speed 112.5 inches per second. 
Character density 200 or 556 characters per 
inch 
Up to gnetic drums. Capacity of each 
60,000 characters in 300 sections x 200 charac- 
ters 
Total number of input output units: Lp to 10 of the units 


listed and up to 50 tape units 


Mode! 1: 160,000 
Model 3: 


80,000 characters 


Storage 


speed inches per second. 


200 or 556 character 
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704—(Makers--IBM United Kingdom Ltd) 

Size: Large Price: £300,000 to £1,000,000 
Applications: Chiefly scientific & technical 

Delivery: As required 


OMPUTERS by IBM cin most conveniently be 
classified into two broad groups— those intended 

primarily for scientific work and machines with a 
greater emphasis on commercial data processing 
applications. The 704 falls into the first of these 
categories. It replaces the 701, an earlier and slower 
computer with smaller internal storage capacity, fewer 
program instructions and internal storage in electro- 
static tubes 

Internal storage in the 704 1s on magnetic cores, with 
a choice of four different capacities, ranging from 
4,096 to 32,768 words. There ts also a magnetic drum 
with a choice of two capacities. External storage is 
available in the form of up to 10 magnetic tape units 

Input is by a single punched card reader; output 
comes through on one card punch and one printer 
In addition, independent peripheral units can trans- 
cribe information from punched cards direct to mag- 
netic tape or vice-versa Computation can proceed 
during all input and output operations 

The 704 is built on the unit system to facilitate the 
assemblage of different types of components, as 
required by each user. It Operates on tixed or floating 
decimal point arithmetic 


SPECIFIC ATIONS 
Arithmetic Speeds: 
Addition & Subtraction 

nucroseconds 
Floating decimal point, 84 microseconds 
Multiplication: Fixed decimal point 240 microseconds 
Floating decimal point 204 microseconds 
Division: Fixed decimal point 240 microseconds 
Kloating decimal point 216 microseconds 
Square Root 2.1 
naAcgwve) 
Internal Storage: 


Fixed decimal point, 24 


microseconds (sub-routine with 


4.096, 8.192. 


words 


Capacity 
36-binary-digit 


16,384 oF 


Access time, 12 


Magnetic core 
, 


OS \ 

icroseconds 
Magnetic drum 
binary-digit words 


Capacity 8,192 or 16,384 x 36 
Pransmuission speed, 10,000 words 

per second 

Input Output External Storage: 

Input: Card reader. Speed 150 or 250 cards per 
minute, according to model. 
Magnetic tape unit (details transcribed trom 
cards by independent peripheral units at 850 
words per second) 

Output: Card punch 100 cards per minute 
Line printer ISO) x) «72-character 0 
120-character lines per minute 
Magnetic tape unit. (Details — printed 
punched by independent peripheral units.) 
Cathode ray tube for visual display 

Storage: Magnetic tape units; 900,000) to 9,000,000 
words total capacity according to number ot 
units used. Max. number 10; Speed 75 
inches per second: transter, 90,000 binary digits 
per second 


Maximum number of input output units. Up to 10 
tape units. One each card reader, card punch, 
Output printer 


705-11T (Maker IBM United Kingdom Ltd) 

Size: Large Price: £300,000 to £1,000,000 
ipplications: Commercial data processing of all kinds 
Deliverv: As required 


ATEST in the 705 series is the 705-111. This ts 
beginning to supersede the earlier 705-11 which, 
in its turn, replaced the 705-1, now no longer in produc- 
tion. The 70S’s can be considered as the commercial 
parallels of the same maker's 701, 704 and 709 scientific 
machines 
There are several important differences between the 
705-111 and its immediate predecessor. Its arithmety 
is faster: it has an immediate access core store with a 
capacity of up to 80.000 decimal digits (there is also 
an accumulator and auxiliary store; and external drum 
Storage as an optional feature) An entirely new 
feature, the data synchroniser, controls up to 10 
magnetic tape units, allowing them to operate simul 
taneously with calculations on the central processing 
unit. Up to six synchronisers may be used, and all 
can operate independently and simultaneously This 
allows such tasks as reading input data from one 
magnetic tape, recording results On another and 
performing calculations all to be done at the same time 
Input to the 7OS-IIE is by punched cards or (as 
mentioned above) by magnetic tape. For output there 
s a card punch; a document originating machine o1 
accounting machine (tabulator) controlled by a tape 
data selector, a choice of three line printers each with 
a different speed: and an output typewriter which 
reproduces 600 alpha-numerical characters per minute 
An Autocode program procedure can be used 


SPECTELOATIONS 
Arithmetic Speeds: 
Addition & Subtraction: 11.4 per millisecond 
Multiplication: 1.7 per millisecond (5 x § digits) 
Division: 700 per second (6 — 4 digits) 
Internal Storage: 
Magnetic core with 40,000 or 80.000 character capacity 
Transfer speed 111,000 characters per second 
Accumulator & auxiliary store 
Input Output External Storage: 
Input: Card reader Maximum speed 


256 characters cact 


250 cards per 
minute 
Magnetic tape (with data synchroniser) 

Output: Card punch. Maximum speed 100 cards per 
minute 
Tape data selector for format control of docu 
ment-originating machine or accounting machine 
(tabulator) 
Output printers with 150, 500 or 1,000 lines per 
minute Maximum speeds, according to model 
Typewriter. 600 alpha-numeric characters per 
minute 

Storage: Magnetic drum 60,000 characters in) 300 
sections Xx 200 characters each 
25,000 characters per second 
Lp to 60 magnetic tape units. Fach reel 2,400 
feet long. 200 or $34 characters per inch 
transfer rate 18,000 or 60,000) characters per 
second, read-write speed 75 or 112.5 inches per 
second, according to type chosen 

Maximum number of input output units: Up to 6 data 
synchronisers, each controlling 10) magnetic 
tape units Other input output equipments a 


Transfer time 


required 
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7070 — (Maker 
Size: Large to medium Price 


IBM United Kingdom Ltd) 

£200,000 upwards 
General commercial data 
scientific and technical work 

De livery As required 


processing 


HE 7070 was first in a line of transistorised IBM 
computers which now includes 7080 and 7090 
Much smaller than valve machines, it also needs much 
less power and much less air-conditioning equipment 
Designed for tme-sharing, 7070 has very high input 
ind Output speeds \ feature known as ‘priority 
processing’ makes best possible use of input and output 
channels. When one program is delayed by an tnput- 
interlock, the computer automatically transfers 
inother program As soon as the lock ts released 


it goes back to the first This system allows two 


output 


calculauion and 
moderate input-output, the other with heavy input 


output 


programs one with considerable 


ind little calculation to be dovetailed together 
so that total running time is litthe more than for a 
singie program 

One example of this process “Spool” (simultaneous 
peripheral operations on line) allows performance of 
routine tape-to-card printer and card-to-tape opera 
tions without special off-line equipment 

Building block design is used in 7070. To the basic 
magnetic core storage, additional capacity in the form 
of up to 12 magnetic tape units, and Ramac magnetic 
dise units with a total capacity of 12,000,000 digits and 
each with associated enquiry stations can be added 

\ number of standard programs will be available 
In addition, programs in the library, originally written 
and tested for use on other IBM computers, are being 
translated for use on the 7070. The machine can use 
autocode procedures 


SPECTELOCATIONS 

Arithmetic Speeds: 
Addition & Subtraction: 60 microseconds tor 

72 microseconds for 10 digits 
Multiplication: 0.7 to 1.6 milliseconds for 10 digit 
Division: 0.8 to § milliseconds for 10 digits 
Internal Storage: 
Magnetic core. 5,000) or 
vords Access time, 6 microseconds 
Input Output external Storage: 
Input 


9.990 x 10-decimal-digit 


Punched card reader $00 cards per minute 
t 

¢ enquiry Writers or use wil aise 
Up to 10 enquiry typewriters (lor sith d 
storage) at distances up to 2,500 feet trom 
computer 
Using 1401 system as auxiliary: Card reader 
SOO cards per minute 

Card punch. 250 cards per minute 

Line printer 150 x 120-character lines per 


Output 


minute (One card punch or line printer can be 
attached to each of up to three output syn- 
chronisers (buffers) 
Using 1401 system as auxiliary 
600 lines per minute 

rave: Up to 40 magnetic tape units 


Output printer, 


Iwo channels 
wr transfer between tape Ramac primary store 
Iwo models of tape. (1) 200 caracters pet 


cl (2) 556 characters per inch 


d 75 and 112.5 inches per second 


Passing 
Transter 
te 15.000 and 62,500 characters per second 
Start stop time 10 and 7.5 milliseconds 
Lp to 4 random access magnetic disc units 
Capacity 6.000.000 or 12,000,000 digits each 
Maximum number of input output units: Lp to 3 ot 


) t | - ’ ty rite 
Plus up lo 10 enquiry [ypewritel 
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7080 -(Maker--IBM United Kingdom Ltd) 

Size: Large Price: £800,000 upwards 

{pplications: All commercial data processing; scientific 
& technical work 

Delivery: As required 


MEMBER of the 705 family of computers, the 
7O8O is a transistorised system—latest in the 
The machine can use any program designed 
for the 705, provided similar input-output units are 
used; and peripheral equipment employed with existing 
705-1, I] or Il computers may be attached through a 
signal control unit. Conversion from a 705 to a 7080 | 
system may, therefore, be made with minimum difficulty 
und expense 


series 


Major features of the 7080, in addition to those 
already provided by the 705 system are: internal process- 
ing speeds six times as fast as those in the 705-II1; 
expandable input-output capacity with up to five 
simultaneous operations Overlapping with processing; 
input-output priority processing which maximises 
communication channel utilisation and the total 


efficiency of the system; magnetic core storage expand- 
able to a total capacity of 160,000 character positions 
and an extra set of 1S channel auxiliary storage units 
The 7080 has 18 new and 
improved operations, including simultaneous trans- 
mission which overlaps data transmission with pro- 
cessing and magnetic tape reading and writing. 


for input-output routines 


\ comprehensive program library will be available 
as an integral part of the 7OSO system. This will 
include autocode routines 


SPECTEICATIONS 
Arithmetic Speeds: 
Addition & Subtraction: 78,000 per second 
Multiplication: 7,100 per second 
Division: Not given 
Internal Storage: 
Magnetic core— three patterns 
characters; Model 
40.000 characters 
Cycle rate 2.18 microseconds 
Auxiliary storage of 1012 characters, including tape 
buffer storage. Cycle rate 1.09 microseconds. 
Input Output External Storage: 
Input: Card reader, 250 cards per minute 
Output: Card punch, 100 cards per minute | 
Printers. Speeds 150, 500 or 1,000 x 120- 
character lines per minute, according to model 
Tape control unit controlling up to 10 Model 727 
tape units 
Taupe data selector with accounting machine or 
document reproducing machine 
Tape record co-ordinator controlling up to 
8 Model 727 tape units 
Storage: Up to 50 Model 729 tape units in either of 
two types: (1) 2,400 feet long. Read-write 
speed 75 inches per second. Character density 
>) or 556 characters per inch. (2) 2,400 feet 
long. Read-write speed 112.5 inches per second. 
Character density 200 or 556 characters per 
inch 


Model 1: 160,000 
80.000 characters. Model 3: 


Up to 30 magneti Capacity of each 
60,000 characters in 300 sections x 200 charac- 
ters 

lotal number of input output units: Lp to 10 of the units 
listed and up to SO ¢t pe units 
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7090—(Maker—IBM United Kingdom Ltd) 

Size: Large Price: £880,000 upwards 

4pplications: Commercial data processing of all kinds: 
scientific & technical problems 

Delivery: As required 


a ST of the general purpose computers now 

being produced in quantity by IBM, 7090 is a 
transistorised system. Its internal speed is more than 
six times faster than the 709; it has a large capacity 
magnetic core store, but no magnetic drums, all other 
data being stored on magnetic tape units. 

Like the 7080, the 7090 has a system (in this case 
known as Multiplexor) which permits computation 
to proceed simultaneously with automatically-con- 
trolled multiple input-output channels. This, along 
with other design features, ensures that machine time 
is used with maximum efficiency 

Eight input-output channels are available: to each 
of these up to 10 magnetic tape units, a punched card 
reader and a printer may be connected. Therefore, 
for practical purposes, there is no limit to the number 
of peripheral equipments which may be used 

input-output units and the magnetic tape units are 
compatible with other IBM data processing systems 
There is also direct program compatibility with the 709 
for all programs not using magnetic drum storage of 
cathode ray tube displays; and a special compatibility 
feature for simulating 709 programs wth drum storage 
ind executing unedited 704 programs using not more 
than half the core storage of the 7090 

There is a choice of two types of magnetic tape unit 
sed together, these give a choice of four different 
ransmussion speeds 

More than 200 program instructions are available 

the 7090 system. It employs automatic tixed point, 
point and logical operations 


SPECTELCATIONS 
\rithmetic Speeds: 
& Subtraction 
seconds 


ne point 13.08 to 32 


Fined decimal point 


7 microseconds 
cation bined decimal point, 436 to 30.52 
econds 
ng point, 4.36 to 28.34 microseconds 
Fixed decimal point, 6.54 to 30.52 micro- 
1. 
| ting point, 6.54 to 28.34 microseconds 
wical operations: 2.18 or 4.36 microseconds 
Internal Storage: 
Mlagnetic core. Capacity 32,768 ~  36-binary-digit 
jnput Output External Storage: 
put: Up to 8 card readers. 250 cards per minute 
Output: Upto 8 card punches. LOO cards per minute 
Up to 8 Output printers. 150 x 120-character 
lines per minute 
Storage: Up to 80 tape units, mixed if required, of the 
two following types: (1) 2,400 feet. Character 
density, 1.200 or 2,330 binary digits per inch 
Read-write speed 75 inches per second, transfer 
rate 90,000 or 247,500 binary digits per second 
Start-stop time 10.8 milliseconds. (2) 2.400 feet 
Character density 1200 or 3330 binary digits 
per inch. Read-write speed 112.5 inches per 
second, transfer rate 135,000 or 375,000 binary 


digits per second. Start-stop time 7.3 > milli- 
seconds 


Maximum number of input output units: Up te 8 data 
channels each using a unit which can accommo- 
date up to 10 magnetic tape units of either type, 
one card reader, one card punch and one 
printer, or up to 10 magnetic tape units only 


STRETCH —( Makers IBM United Kingdom Ltd) 
Size: Very large Price: Not yet announced 
ipplications: Commercial and other data processing 
systems of all kinds with requirements greater than 
can be met by existing systems 

Delivery: To special order only 


EW precise details are yet available on Stretch a 
computing system so called because its capacity 
stretches the imagination, the makers say Transis- 
torised, Stretch is at least 75 to 100 times more powerful 
than the large-scale IBM 704 and 709 machines, yet 
occupies no more floor space 

Stretch can perform well over 1,000,000 logical 
operations per second; can complete more than 
1,000,000,000°> arithmetical operations per day \ 
typical system with six magnetic core storage units 
would have an internal capacity of more than 1,500,000 
decimal digits. Data can be extracted from store in 
half a microsecond. 

A device known as the ‘exchange’ gives maximum 
efficiency in handling input-output devices. Capable 
of handling 2,000,000 computer words per second, 
the exchange routes information between the internal 
system and up to 32 data channels (cf. eight for the 
7090 system), each of which can employ many input- 
output devices 

Other features include: priority interrupt the 
computer can cease current work and turn to an 

a new and greatly simplitied programming 
procedure: more self checking and self correcting 
facilities than are available in any other computer 


urgent job; 


1308) (Makers— LCT. Ltd) 

Sizes Medium Price: £68,000 to £250,000 

ipplications: Management accounting, production and 

sales control, payroll, invoicing, hire purchase account 
ing: near and non-linear programming, games 
technique: work study, &c 

Deliverv: As required 


— RABLY more powertul than any other 

computer by these makers, their latest to appear 
on the market, 1301 has a fully transistorised computing 

ut. Designed on the building block system. it 
provides tor expandable immediate access and magnetic 
drum stores, and for the use of up to eight magnetic 
tape storage units either of standard or high-speed 
iy pe 

Input is by S8O0-column punched cards read at a 
speed of 600 per minute. Output is by card punch 
(100 cards per minute) or printer Printing speed ts 
up to 600 lines per minute and skip speed (movement 
of blank portions of forms) ts 400 feet per minute 

Card punching and reading and printing can proceed 
simultaneously; off-line printing can be done from 
magnetic tape 

Programs are punched into cards and controlled by 
a unt comprising three 6-digit registers. The machine 
is designed primarily to work in fixed-point, but a 
full range of routines is provided for floating-point 
operation An autocode program procedure can be 
used and there ts a program library 
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COMPLEMENTARY TO THE RECENTLY INTRODUCED KDP.10 DATA PROCESSING SYSTEM 


Unique system cuts costs 


of computing to 


EXTREME SPEED new /eve/ of economy 


Some will consider its most spectacular achievements 
to be its fantastic speed and revolutionary advances 


In programming technique. 





Others will be impressed by its reliability, expand- 


ability and flexibility. 


SIMPLE PROGRAMMING 


All will applaud its outstanding economy in 


equipment and operation. 


PROGRESS K |] F . 





K DF 9 can use existing programmes with no loss 

of efficiency. A wide range of peripheral equipment 
provides the utmost flexibility. Fully transistorised, 
K DF 9 reduces space, cooling and power requirements 
ECONOMY OF OPERATION 
to the absolute minimum. Modular construction 

provides expandability. Careful engineering ensures 

reliabilitv. “ENGLISH ELECTRIC’ were pioneers in the 

computer field and are themselves amongst the largest 


users of computers 


3 + — 
ENGLISH ELECTRIC 
data processing systems 


ENGLISH ELECTRIC Company Limtitep. Marconi Ho TRAN Lonpown, W.C.2 
/ Si ems D sion, Aidsgrove Stoke i nf rary re } A dsgrove 2141/3 
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SPECTEICATIONS 

Arithmetic Speeds: 

Addition & Subtraction: 21 microseconds 

Multiplication: 170 microseconds per multiplier digit 

Division: By program 

Internal Storage: 

Immediate access core: 400 to 2,000 x 12-decimal-digit 

words in 400-word multipkes 

Up to 8 magnetic drums, each with capacity of 12,000 

words. 

Input/Output External Storage: 

Input: Punched card reader; 600 x 80-column cards 

per minute Hopper capacity 2,000; stacker 

capacity 2,000; auxiliary stacker, 500 

Magnetic tape (see storage below). 

Card punch: 100 x 80-column cards per 
minute. Hopper capacity 800; stacker capacity 
650, with offset facility. 

Storage: From | to § magnetic tape decks, all belonging 
to either one of the following types. (1) High 
speed. l-inch’ tape, 16 tracks, 600 decimal 
digits per inch. Speed 150 inches per second. 
Read-write speed 90,000 decimal digits per 
second. Stop-start speed 8.6 microseconds 
Capacity 25,000,000 digits per reel. (2) Stan- 
dard. (4-inch tape, 10 tracks, 300 decimal 
digits per inch. Speed 75 inches per second, 
read-write speed 22,500 decimal digits per 
second. Stop-start time I] microseconds. 

Maximum number of input output units: One card 
input, one card and one printer output. Up to 
8% magnetic tape units 


Output 


LEO HC—( Maker 
Size: Medium 


Leo Computers Ltd) 
Price: £125,000 upwards 
eg. payroll, 


ipplications: Commercial data processing 
production and stores control, sales accounting and 
forecasting, insurance 


Delivery: As required, 


HE now defunct Leo I was succeeded by Leo II, 

of which TIC is the latest version. The latter, 

though still on sale and likely to be in use for some 

time, will eventually be replaced by Leo III (described 
separately) 

Designed specifically to cover thoroughly the entire 
range of commercial applications (though it can also 
be used for technical and scientific work), Leo TIC 
gives provision for up to four input channels, with 
which any type of reading unit may be employed: 
and up to three output channels for a wide variety of 
equipment. Each channel has its own buffer store 
or two, for some output units where loading may be 
uneven. 

Main internal store is a magnetic core, basic size 
of which— 2,048 positions. —may be expanded to four 
tunes this capacity. Where more internal storage ts 
required, extra core stores in units of 8,192 positions, 
and up to four magnetic drums may be added. 

External storage 1s provided by up to 16 magnetic 
tupe units, each group of up to eight having its own 
controller. Off-line card-punching or print-out can 
be carried out direct from magnetic tape store 

SPECTEICATIONS 
Arithmetic Speeds: 
Addition & Subtraction: 0.4 milliseconds 
Multiplication: Variable 
Division: 300 per second 
Internal Storage: 


Magnetic core: 1,024 to 8,192 39-binary-digit words, 
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divisible into half-words. Access time, [10> micro- 

seconds 

Magnetic drum: &,192 to 32,768 words 

uccess ume, 10 microseconds 

Input Output External Storage: 

Input: Paper tape reader: 200 characters per second 
Punched card reader: 200 cards per minute 
Magnetic tape: maximum effective speed 360 
words per second 

Output: Card punch: 100 cards per minute 
Line printers: 100, 150 or 300 lines per minute, 
according to model. 

Magnetic tape: maximum effective speed 360 
words per second 

Storage: Up to 16 magnetic tape units, each group of 
eight with its own controller 

Maximum number of input output units: Up to four 
input, three output 


Average 


LEO HE-(Maker—Leo Computers Ltd) 

Size: Medium to large. Price; £200,000 upwards 
ipplications: Any type of commercial, mathematical 
and scientific work 

Delivery: First production model, Spring 1962 


EWEST machine in Leo line, Leo III is all-transis- 

torised, and is built on the unit principle so that 

extra peripheral equipment can be added after initial 
installation. 

All electronic unit in standard-sized cabinets with 
own stabilised power arrangements fed from mains, 
and self-contained ventilation. No ventilation ducts 
needed. Floor layout completely flexible. 

Perforated paper tape, punched card and magnetic 
tape input and output devices in any combinatiOn are 
linked to computing unit through ‘assemblers’. Thus, 
the computing unit is not affected if input or output 
media are changed, only introduction or substitution 
of appropriate assemblers being required. All input 
and output assemblers and the arithmetic unit can 
work concurrently. 

Leo Ill has a large, quick access magnetic core store 
with automatic checking. Operates directly in decimal, 
sterling, weights and measures or any other notation, 
without programmed conversion of numbers from 
one form to another either for input or output 

Has automatic program coding facilities and feature 
known as ‘micro programming’. This, in. effect, 
comprises a number of ‘pre-fabricated’ program steps 
of a standard format and/or routines set up to user’s 
requirements, built into computer. Micro program- 
ming simplifies both program writing and computer 
maintenance 

Length of input output blocks 1s variable; floating 
point facilities are available. The machine is_ built 
for time-sharing on two or more programs 


SPECIFICATIONS 

Arithmetic Speeds: 

Addition & Subtraction: 44 microseconds, or 60 if 
modified. 

Multiplication: 300-700 microseconds: 140-350 micro 
seconds if repeated with same multiplier 

Division: 1,200 microseconds. 

Internal Storage: 

Magnetic core with capacity 4,096 to 32,768 words 
Word length: 10 digits and sign. Cycle time: 14 
microseconds 

Input Output External Storage: 

Input: Paper tape readers, speeds 300 or 1,000 charac 
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A.J 


on 


Seen 
any 
food 
forms 
lately? 


Do your business forms meet the needs of the Company as well as 
they might, or are they taken for granted? 

Why not have specimens of all forms used brought in to you fora 
letailed check. See if they stand up to objective examination; 
changing patterns of business can easily outmode the original 
technical advice is freely avail- 
Catlins specialise in the design and manufac- 


purpose of the forms. To aid you 
able for the asking 
ture of continuous stationery and multiple cut sets to individual 
needs: a talk with one of their experts may well result in a faster 
flow of work. 


AUTOMATIC 
DATA PROCESSING 
EQUIPMENT 


needs continuous 
tationery processed 
to very exacting 

mits; it needs Cat-Tab 
stationery, tailor-made 
to suit each machine. 
Here Cat-Tab Continuous 
Stationery is being used on 
the ICT Tabulator and the 
Bowe SV 2002 Form 
Handling Machine 


CONTINUOUS 
STATIONERY 

used on billing machines 

will substantially increase 
yutput. Cat-Tab stationery 
lesigned for this attachment 
reduces manual operations 
toa minimum and ensures 

a fast output of 

completed forms. 


Irrange fora 
nstration 


un machines? 


CAT-TAB... 


Purpose designed and purpose made 


CONTINUOUS STATIONERY 


CATLIN LTD 


PTOBER 1960 


EPHONE 


GIPSY HILL 2258 
Tew ci? 
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ters per second. 
Punched card readers, 400 or 600 cards per 
minute. 
Magnetic tape: 45,000 or 90,000 characters per 
second peak speeds. 

Output: Paper tape punch, 33 characters per second. 
Typewriter, 10 characters per second. 
Card punch, 100 cards per minute. 
Magnetic tape decks: 45,000 or 90,000 characters 
per second peak speeds. 

Maximum number of input/output units: Any reason- 
able number 


405—( Maker— National Elliott) 

Size: Medium. Price: £80,000 to £200,000. 
Applications: Commercial data processing — eg. manage- 
ment accounting, statistics, invoicing, costing, payroll, 
insurance. 

Delivery: As required. 


HOUGH a new National computer is on the way 
(see note below), it will not supersede the 405 
More accurately, the new machine, which is entirely 
different in concept from its predecessor, may be 
considered as alternative to the 405. 

There are two versions of the 405, the second known 
as 405M. Basically, the machines are alike in every 
detail, with one exception. Whereas the 405 has 
three storage levels (nickel delay lines, magnetic discs, 
magnetic film), the 405M has four, the additional unit 
being a fast-access magnetic core. Thus, the infernal 
storage capacity of 405M ts almost 1,000 words greater 
than that of 405. Magnetic film storage (which this 
maker uses instead of magnetic tape) is the same for 
both machines. 

There are two input methods—punched paper tape, 
punched cards; a total of three units may be used. 
Output may be to paper tape (which may be fed, off- 
line, to character printers); to magnetic film, from 
which it may be fed to a line printer; or to a different 
type of magnetic film from which it ts converted to 
paper tape. Output may also be channelled direct 
to a character printer. A total of four on-line output 
inits may be used and up to four magnetic film units 
of tour mechanism each. Capacity of each reel of 

1) iS about 2,500,000 decimal digits. 

SPECIFICATIONS 
Arithmetic Speeds: 
Addition & Subtraction: 153 microseconds. 
Muluphcation & Division: 3,147 microseconds 
Internal Storage (405): 
fast access store. Up to $512 x 32-binary-digit words; 
iwerage access time 800 microseconds. Plus 4 words 
iccess time 102 microseconds 
Magnetic disc: 16,384 x 32-binary-digit words. 
Internal Storage (405M): 
Immediate access magnetic core; 1,024 x 32-binary- 
digit words. Fast access nickel delay lines; 384 \ 
3)-binary-digit words. Magnetic disc: 16,384 \ 32- 
binary-digit words. 
Input Output External Storage: 
Input: Paper tape reader; 200, 400 or 1,000 characters 
per second, according to model. 
Punched card reader; up to 400 cards per 
minute 
Output: Paper tape punch; 25 or 300 characters per 
second, according to model 
Character printers at 10 characters per second 
trom serial magnetic film written at 300 charac- 
ters per second and converted off-line to paper 
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tape at 65 characters per second. 
Line printer; 600 x 120-character lines per 
minute, operated off-line by magnetic film 
written at up to 1,800 characters per second. 
Storage: Magnetic film: 1,000-foot reels. Capacity 
2,250,000 decimal digits or 1,250,000 alpha- 
betical characters. 
Maximum number of input output units: 3 = input, 
3 output; up to 4 film units of 4 mechanisms 
each. 


Un-named Computer—(Maker The National Cash 
Register Co Ltd) 


OLLOWING brief details are all we have been 
able to obtain about this new machine at the 
time of going to press. 

The new computer is designed as a result of exper- 
ence gained on the 304 in the USA. It will use a 
completely new and comprehensive range of peripheral 
equipment, of which the new National high-speed 
line printer now available in Britain (See Automatic 
Data Processing, page 32, June 1960) is the forerunner. 


UNIVAC 80--(Maker—Remington Rand Ltd) 

Size: Medium. Price: £120,000 to £220,000 
Applications: All types of business and industrial data 
processing. 

Deliverv: As required 


HE version of the Univac 80 available in this 
country is completely transistorised. It is de- 
signed to work with input and output of 80-column 
punched cards (the rectangular-hole variety), additional! 
output being available in the form of printers. 

The computer comprises four small units. The 
central processor handles arithmetic and logic, houses 
the storage drum, exerts control over the entire system 
For input there is a card reader (450 cards per minute) 
and a read-punch unit (also used for output) which 
performs either function at 150 cards per minute 
Speed of the output printer is 600 lines per minute 
Another printer, described as a ‘document punching 
printer’, prints on to the cards themselves in addition 
to punching in data. It handles two sets of cards 
simultaneously, printing on each at a speed of 900 lines 
per minute, giving total output of 1,800 lines per 
minute. 

Basic storage device is a magnetic drum, divided 
into two areas, each with a different access time. For 
the ‘standard’ area, this ts 1.7 milliseconds; in the 
‘high speed’ area, it is 0.425 milliseconds. 

Magnetic tape storage can be added. Operation 
of up to 10 tape units is controlled by a program- 
controlled synchroniser which regulates the flow of 
data to and from the central processor. 

SPECIFICATIONS 

Arithmetic Speeds: 
Addition & Subtraction: 85 microseconds 
Multiplication: Average 200 microseconds 
Division: Average 300 microseconds. 
Internal Storage: 
Magnetic drum; 4,000 x 10-digit words and arithmetical 
sign; access time 1.7 microseconds. 1,000 words with 
access time 0.425 microseconds. Total capacity, 5,000 
words 
Input Output External Storage: 
Input: Card reader; 450 cards per minute. 

Card reader-punch; 150 cards per minute for 

both operations 
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FRIDEN 
FLEXOWRITER 





does your sales order-invoicing automatically 


Speeds and streamlines work routines 


Eliminates human errors 
Saves time and money 


The FLEXOWRITER is an automatic machine 


which produces a code-punched tape as a 
by-product of writing the original document. 
This punched tape is then used to create 
other records automatically, eliminating the 
continuous manual reprocessing of data that 
runs up office costs. 


ee ee 


For example, the punched tape produced as 
an automatic by-product of a sales order 
automatically prepares the sales invoice, 
and punches cards for statistical reports. 
Purchase orders, goods received notes 
and many other records may be prepared 
with similar advantages. 

The FLEXOWRITER may be installed one at a 
time, in multiple units or in connection with 
auxiliary equipment, thus greatly expanding 


its applications. 
The choice of a FRIDEN FLEXOWRITER as the 


BUSINESS MACHINES basic unit in an SUCHIN office Se the 
7 _— ade ypor rr co ede “ 
47-51 Worship Street, London, E.C.2. broadest opportunity for continued exten 


Telephone: MONarch 979} sion of automation. Start with one FRIDEN 
prv Azq BRANCHES THROUGHOUT GREAT BRITAIN unit, then add others as each pays for itself. 
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Output; Card reader-punch (see input) 
Line printer, 600 x 130-character lines pet 
minute 
Document punching printer; 1,800 lines (900 
lines on two packs of cards simultaneously) per 
minute 

Storage: Up to 10 magnetic tape units, controlled by 
synchrontser. Each unit 1,500 feet metalhe or 
2,400 feet Mylar tape. Speed 100 inches per 
second. Read-write speed 25,000) characters 
per second 

Maximum number of input/output units: 14 (including 
Magnetic tape) 


UNIVAC TIL (Maker —Remington Rand Ltd) 

Size: Large Price: Probably £300,000 to £500,000 
Applications: All forms of commercial data processing 
Delivery: Not before September 1962. 


N° details, other than the specifications given below, 

are yet available on Univae II 
SPECTELCATIONS 

Arithmetic Speeds: 

Addition & Subtraction: 9 to 22.5) microseconds, 
according to number of words, which may vary 
from one to four. 

Multiplication: 76.5 to 184.5 microseconds 

Division: 76.5 to 312.5 microseconds 

Internal Storage: 

Magnetic core: 8,192 to 32,768 x 27-binary-digit words 

Randex mass storage drums; capacity over 200,000,000 

digits 
Input Output External Storage: 
Input: Punched card reader; 700 x 80-colummn cards 
per minute 
Magnetic tape units (see storage below) 

Output. Card punch; 300 x &80-column cards pet 
munute ‘ 
High-speed printer; 700 lines per minute 
Document punching printer; 150 cards, 1,800 
lines (2 sets cards 900 lines) per minute 
Magnetic tape (see storage below) 

Storage: Uniservo HE tape units. Read-write speed 
25,000 characters per second 
Uniservo TIL tape units Read-write speed 

; 200,000 numerals per second 
Nlaximum number of input output units: About 40 

(including tape) depending on configuration 


STANETEC COMPUTING SYSTEM. (Maker 
Standard Telephones & Cables Ltd) 

Sice) Medium Price: £26,500 to £150,000 

ipplications: Wide variety of commercial data pro 

cessing tasks; scientific and technical calculations 

Delweryv> Six to nine months from receipt of order 


TANTEC comprises an extremely flexible nucleus 
F computing device which forms the base for 
custom-built systems of a modular type. Peripheral 
equipment of varying types, speeds and = capacities 
can be incorporated to suit individual needs 

Basic machine is small. It consists of: the transis- 
torsed computing unit; one paper tape input reader; 
one paper tape output punch; and a single teleprinter 

Included in the equipment which can be added are 
a fast multiplier unit which can alternatively provide a 
tacthty for two extra accumulators used together as a 
double-length accumulator; extra storage capacity in 
the form of up to four S12-word ferrite blocks and up 
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to 256 one-word ferrite registers; a choiwe of three 
different magnetic Lupe systems comprising a total of 
up to 32 units; additional paper tape mput and output 
mechanisms, punched card equipment, an extra tele 
printer: and the high-speed Neronic printer 

bundamentally, the Stantee transistorised computer 
is the same as Zebra. It can therefore accept: pro 
grams written for Zebra and retains such facilities as 
normal and simple code programming, a large magnetic 
drum store, and so forth 


SPECTELO ATIONS 

Arithmetic Speeds: 

Addition & Multiplication: 312 microseconds 

Multiplication: TL outliseconds. (hast multipher, 624 

mucroseconds) 

Division: 358 milliseconds 

Internal Storage: 

Magnetic drum, 8,192 x 33-binary-digit words 

Immediate access ferrite store. In blocks of S12 

words up to 8,192-word total. Connected in parallel 

to Magnetic drum 

Input Output External Storage: 

Input: Paper tape reader for 7- or S-hole tape. 200 
characters per second. Total of 6 units can be 
used 
High-speed paper tape reader. (7-channel tape 
only). 800 characters per second. Under mag- 
netic tape control, up to 32 can be used 
Punched card reader. 340 cards per minute 
(Needs special 96-character buffer) 

Output: Paper tape punch for 7- or S-hole tape. 50 
characters per second, Total of 6 units can 
be used, or any can be replaced by electric 
typewriter, speed 10-15 characters per seconds 
Up to 2 teleprinters. 10 characters per second 
High speed paper tape punch. 300 characters 
per second. Up to 6 can be used 
Card punch. 100 cards per minute 
Battery of off-line typewriters under magnetic 
tape control 
Xeronic line printer. 3,000 lines per minute 

Storage: Up to 32 magnetic tape units of three kinds 
(1) 100 yards, capacity about 1,250,000 alpha- 
numeric characters. Transfer speed 2,000 char 
acters per second. (2) 100) yards. Capacity 
10,000,000 alpha-numeric characters. Transfer 
speed 15,000 characters per second. (3) 2,400 
feet. Capacity 8,000,000 alpha-numeric charac 
ters 
Magnetic tape control unit’ always needed 
This connects any tape units or other inputs 
outputs to buffers 

Maximum number input output units: See separate 
entries above 





Next Month: Part Ul of the 
Survey will review small 


computing systems, 
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WHAT’S 


NEW 





in systems, services and equipment 


lele-processing 


.quipment 


A * cquipment which is at) pre 
i 

sent being manutactured in the 
USA Which should soon come 


IBM. 1001 


Transmission System 


but 
to thus the 


Data 


sents a 


country IS 
It repre 
very notable breakthrough 
field 


transmission of 


in the communications 


the 


since 
i allows both 
fixed data trom pre punched cards 


and also vartable information 
which would be keved tin manually 
by means of a keyboard 


Ihe 


more sending stations and a control 


system consists of one of 


receiving station These stations 


would be linked by public or leased 


telephone lines 


lhe Sending Station 


The sending station comprises a 
terminal with card reader and key 
board, a telephone, and a modulat 


ing sub-set available through the 


local telephone company. Uhe card 
reader on the terminal is specitied 
tor SO. SI, »» 
The 


operator 


and column cards 
transmission is initiated by an 
dialling the 
When 


terminal 


appropr tate 


calling signal the speaker 


at the has signalled an 


signal) transmis 
The 
the 


maximum of 22 


audible guidance 


sion can) begin transmutting 


terminal reads ecard data——a 


consecutive col 
unmins of data per card) ata rate of 
Thereatter 


the 


12 columns per second 


the operator keys into output 


variable inform 
When 
‘ 


data trom oa record have been trans 


card the numeri 


ation, using the keyboard 


mitted the operator ejects the card 


e reeeinving end by pressing a 
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key 


card to be 


special and this enables a 


blank 


nent 


ted in tor the 
transmission 
The Receiving Station 

Lhe 


Which accepts the transmitted data 


central receiving = station 


and punches it into cards, is 


equipped with an IBM card punch 


modified with a data translator, a 


telephone (for voice communica 


trond) and 
When 


the telephone will be set to answer 


a demodulating sub-set 


a transmission ts to be made 


the call and punch the data auto 


matically with minimum operator 


allention. The transmission of data 


is then) monitored by automatic 


checking features, and if an error 


is detected at the necessary station 
both wo and the transmission station 


A total 
of 79 columns of information from 


are automatically sienalled 


several input cards can be com 


bined into a single output card 


Specd of operation of this method 
Which will of course vary consider 
ibly, depending on the amount and 


type of data transmitted, is about 


8-12 card transactions a minut 
bor turther intormation tick QO! 
on the reader 


enquiry coupon on 


pare 44. or write to 
IBM (United Kingdom) Ltd 


101 Wiremore 


ondon, Wl 


Street 


New Tape Card 
Operated Typewriter 


N automatic typewriter which 


could operate from both tape 


and cards, and which would pro 


a by product tape tor subse 


duce 


quent) processing, featured 
the exhibits at the recent BEE. 


birst, the typewriter will type the 


among 


naster document, and will stmul 
taneously record on tape or edge- 
punched cards all or part of the 
The tape pro 
duced could then be further coded 
ind used to activate a punch unit 
Which would then produce a by 
product or dupheate tape. 


original document, 


For invoices by paper tape 


When, for example, a letter or 
invoice has to be typed, the type 
writer would link up with the card 
and On the 
cards would be the name, address, 

number, the cus 
On the tape would be the 

the the invoice 
narrative. The coded cards would 
control the card reader to type out 
the and address. 
As this was being done the inform. 


tape reading units, 


account etc, of 
tomer 


text of letter of 


customer's name 
ation would be entered on by-pro- 
that the envelopes 
automatically typed. The 
continuous tape would store the 
text of the letter whieh would then 
The reading speed of 
is 600° codes 
which is in fact 100 
words per minute. Codes control 
both the tape and card handling, 
and stops can be written into every 
allow for the manual in- 
\ code will also automatic: 


duct) tape. so 


can be 


be typed out 


both tape and card 


per minute 


code to 
sertion 
ally switch in the punch to record 
Codes also control 
the auxiliary 


manual typing 
he operation of 
punches and readers 
Ihe makers feel that this method 
is of interest to business men, not 
only in respect of letter work, but 
also for control of purchase orders, 
stock control 
and a other functions, 
Ihe BIMA takes up a working area 
10 inches and costs 


produc tion orders, 


number of 


of 48 inches by 
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ASK US 


A great deal of information comes 
into the offices of AUTOMATIC 
DATA PROCESSING. Unfortun- 
ately we cannot publish all. But 
we retain everything—in files, on 
cards and in our heads. When 
queries arrive (on systems and 
products, books, exhi- 
bitions, and even practical prob- 


courses, 


lems) we can usually provide an 
answer or find someone who can. 
Each month we publish in 
WHAT'S NEW the latest about 
new systems, services and equip- 
ment. We give below each item 
the address of the relevant com- 
pany. But if you want further 
information and are too busy to 
write a letter, just fill in the 
coupon below 


| Reader Enquiry Service 





From WHAT'S NEW 
Please send me further 


information on 


Q00v Q0!.. 
Q03 Q04. 


Q02. 
Q05.. 


Please advise me on the followin 
1dditional problem 


Name 
Company 
Position 


Address 





NOW MAIL THIS 
COUPON TO: 
AUTOMATIC DATA 
PROCESSING, Reader Enquiry 
| Service, Mercury House, 109-119 


Waterloo Road, London, SE/ | 


Se a 


| 7 


44 


between £1.430—t1.978 plus 
auxiliary equipment. 

For further information tick QO2 
on the reader enquiry coupon on 
this page, or write to 
British Equipment Co Lid 


any 


Auto-Typist Division 
Ixworth Place. 
London, SW3 


New Alpha-Numeric 
Tape Punch 
MODIFIED alpha-numerical 


A keyboard geared to an Addo 
X adding-listing or book-keeping 
machine, and also to a tape-punch. 
is announced by Bulmer’s (Calcu- 
laters) Ltd. This will allow alpha- 
numeric data to be fed into tape, 
for subsequent data processing 

The keyboard is the controlling 
factor in this system, the shift keys 
being used to determine whether 
numeric or alphabetical codes are 
to be punched. When the operator 
depresses either of the sets of keys. 
the control code is punched and the 
keyboard becomes ‘live’; thereafter 
as the figure letter kevs are de 
pressed the information is punched 
direct into the tape 

To switch the  adding-listing 
machine into circuit the operator 
depresses a third control key. This 
will have the effect of punching a 
by this 
means figures can only be punched 


‘figures’ code into the tape ; 


through the adding-listing machine 


pro 
gramme. Figures can then either be 


according to a pre-wired 
punched in block form when pre 
zeros Would be punched automatic 
ally to pre-determined field sizes 


Alternatively, a switch on the tape 


to allow 


punch may be turned on 


only — significant 
punched. 

The control keyboard would be 
to switch the adding-listing 
machine out of circuit 
punching, and this keyboard can 
also serve as the operating medium 
for making individual entries, and 


digits to be 


used 
for direct 


for actuating the various adding 
listing machine functions, such as 
plus, minus and total. 

The tape punches could be wired 
to punch any desired code, and are 
equipped with a pre-set counter for 
preparing computer tape. In this 
light can signal 
permissible number of 


way a warning 
the 
digits has been entered, where the 
size of the block of information ts 
limited 

The tape- punch could have five, 
six, seven or eight channel capacity 

For further information tick QO3 
on the reader enquiry coupon on 


when 


this page. or write to 
Bulmer'y (Calculators) Ltd 
47-51 Worship Street 
London, EC2 


Pre-fabricated 
Filing Units 
PRE-FABRICATED multiple 


filing unit has just come on 

the market which offers consider 
able saving in capital outlay 

The components of this filing 

system consists of five units—a top 

piece. two side panels, a back-panel 

and a base. Each new additional 


unit utilises part of the original unit 
as a common component: ie. two 
back 


same back panel, etc. In 


units back to would use the 


this way 


the maximum utilisation of floor 





Extra hevboard allows alpha-numeric data to be punched 


AUTOMATIC 


DATA PROCESSING 





Space can be achieved, with = th 


nits. The filing unit has a capacity 


of three and a half times that of 


e 
vreatest possible use Of Common 
re | 


conventional four-drawer filing 
cabinet 
ation tick Qos 


reader enquiry coupon on 


Controls Paper Web 
A REEL unit which allows for 
2 the electronic control of web 
feed ts announced by A J Catlin 
Ltd. This method will allow for the 
continuous or intermittent feed of 
single Webs of paper at rates up to 
19.5 inches per second 
The tension on the web 
notor of the drive unit 


, 
he belt-tvpe hinged 


i 
Ue 


ta processing 
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DECCA magnetic 
tape systems 





{ 


\ = ...in readiness 


| 


hs 


NS 


for the next generation of computers the Type 4000 
Tape Unit, embodying many novel features, is already in 


the advanced stages of development. 


s ao 

‘in Service with today’s great digital computers, 
40 Type 3000 Computer Magnetic Tape Units (comprising 80 tape 
transports) have been delivered to leading computer manufacturers 
and laboratories 


LEO COMPUTERS LTD 

ENGLISH ELECTRIC CO, 

FERRANTI LTD. 

RANK PRECISION LTD 

NATIONAL ELLIOTT 

ASSOCIATED ELECTRICAL INDUSTRIES 
ROTHAMSTEAD EXPERIMENTAL STATION 
NATIONAL PHYSICAL LABORATORY 
GOVERNMENT LABORATORIES 
INTERNATIONAL COMPUTERS AND 
UNIVERSITY MATHEMATICAL LAB 


CAMBRIDGI Type 3000 


EDSAC II LEO II PEGASUS 
ELLIOTT 401 A.E1. 1010 ACE 


DEUCE II 
DEUCE | 


DECCA RADAR 


DECCA RADAR RESEARCH LABORATORIES 


Hersham Trading Estate, Walton-on-Thames, Surrey 
ORI 350 
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Automatic: Paper Handling... 


by Wilkes 


Automatic Paper Handling is the latest 
Wilkes designed method of slashing paperwork costs. 
Automatic feeding introduces new speed of 
continuous operation to many office machines. 
Subsequent automatic handling removes carbons, 
separates forms, all at fast automatic speeds to slash 
your finished record cost. 

mM Write immediately for ovr free Form Handling 
Equipment Catalogue, and see how this 
unique system can help you. 


JAMES WILKES. LIMITED 


BILSTON - STAFFS - PHONE BILSTON 4197! 





SPECIALISTS IN CONTINUOUS STATIONERY AND BUSINESS FORM SYSTEMS 


Books INDEX TO 
for BUSINESS MEN ADVERTISERS 


PROMOTION & PAY FOR EXECUTIVES 
t George Copeman, Phil 


New and enlarged edition Based 1 interview 
‘ ve x. MOOK cs x es m ga 
t % 6 post free 
BL SINESS FILMS: How to Make and tse Them 
hy Peter Sy ner 
i ‘ gu d ~~. 
Show 
ae oon lone 
INSTALLING ELECTRONIC DATA PROCESSING 
MACHINES by RG Canning 
Severn cae of _— ' e by t att 
purines 1 ft \ ' ! mnt to for 
put op 
PRACTICAL OFFICE TIME SAVERS 
/ a = 
! t b ! tia geestions for mak 
6 6r f 


FILL IN AND POST NOW 


BUSINESS BOOK CENTRE LTD. 
Mercury House, 109-119 Waterloo Road, London, S.F.1 


Please send me the titles ticked. Remittance valued 
Lt em osed 
Name 
Address 
ADS 


—— a ee ee Oe 
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CLASSIFIED ADVERTISEMENTS 


RATES: APPOINTMENTS VACANT, 3s. 6d. per line (minimum 3 lines), 40s. per display panel inch. APPOINTMENTS | WANTED, 
3s. per lime, 35s. per display pamel inch. Box No. charge, Is. extra. Address advertisements to The Classified Adver P4 
** Automatic Data Processing,”’ 109-119 Waterloo Read, Leadon, S.E.1. Tel.: WATerioo 3388 (Ext. 32). 


APPOINTMENTS VACANT 








DE _ vnne BULL MACHINES LIMITED 
. . ra De La Rue Group of Compamies 
FORMICA LIMITED full Machines Ltd es Bog 


offer excellent career oppor- 
tuniti the ectromic computer and electro-mechanical data 
: pr 

Vembe eg. i La Ru od p af 


“ELECT RO- MECHANICAL ENGINEERS 
to s and administration im a rapidly expand- 
DATA PROCESSING MANAGER g organisation. 


etween the ages of 28 and 38 and 

ng degree and or be corporate 

ot Mechanical or Electrical 

specialised in instrument and 

Aptitude for teaching is essential 

‘ 1 wis rance and a good knowledge of 

Frenct s ther re equired Commencing salary, depending 

’ t experier between £1,000 and £1,600 per annum 
Apoly in writing to Personnel Officer: 

De La Rue Co. Ltd., Berger House, Berkeley Square W.!. 


Personnel Officer, (MITHS 
FORMICA LIMITED, 














De La Rue House, 84/86 Regent Street, W.1, 


work in Organtsation and Methods 
ing has created vacancies in both 
il interest to youne men who wish 
: Organisation and Methods work 
essing In teatton and planning 


ORGANISATION ‘AND rr 


A 





sre required to carry out 
wastir cal systems (both 
{ t t ISS) expenenced personnel in 
pros 1 f cedures 
Shell ‘ ive a i} commercial back- 
. f t ‘ techniques 

Chemicals pects f ire excellent and these appoint 

OU ‘ r | bons when fully 


ELECTRONIC DATA PROCESSING 


; ; ’ \ future wa lable for a man, 
Petrochemicals Limited have a vacancy fer experience, ay Assistant Team Leader 


for a work gat of the proposed 


‘ tof an integrated EDP 

{ \ tion it ta ade { ting and payroll 

PROGRAMMER ! ri ant 1} ¢ had expernence of planning, 

{ t wit wmmercial data processing 

( mntributi ne specialised know- 
the existing Tean 

roa young man who wishes 

ture with excellent prospects 


PDP field 


» professional qualification 
t preference will be given to 
ippropriate training and/or 





@ Aliractive commencing salaries. commensurate with 
qualifications and experience, will be offered, together 
with stall pensions and assurance benefits. 


s details f age qualifications, 


lerals of previous experience 
nd should be addressed 


S. SMITH & SONS (ENG I AND) LIMITED 
@ickiewood, London, N.W.2 
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COMPUTER SYSTEMS 
ENGINEERING 


tHE SUCCESS of the EMIDEC range of 
computers continues and this has resulted in 
the need for additional Computer Systems 
Engineers 


IHE TASK of a Computer Systems Engineer 
is to ensure that the Computer System functions 
satisfactorily Hie must, therefore, be capable 
of appreciating all aspects of such a system, ie., 
Engineering, logics, programming and opera 
tional control. He should accordingly have a 
thorough grasp of basic electronics, a clear 
logical approach to problems and should not 
be frightened of taking the considerable 
responsibility that the job involves 


THE MEN we want are those with computer 
experience who wish to progress their careers 
appointments — offer excellent 






























for these 
opportunities 











addition we want young men without 
experience but who have the techno 
quahtfications deseribed. for 


In 
computer 
cal and 
Wwe ate 
branch of 





personal 





prepared to train them on this exciting 







micdustry 












details and 


full 
EL/IS/SE, to 
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quoting 








Personnel Manager, 
MLE. ELECTRONICS LIbD., 
HAYES, MIDDLESEX. 





MALE COMPUTER MACHINE OPERATORS 


required at the 


ATOMIC ENERGY ESTABLISHMENT 
WINFRITH, DORSET 
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tora CHIELT PROGRAMMER 
te Assist nm the application . - ’ 
fata processing mstallation to Required for a new 
mMtegtate business routines I B M OS installation on 
Ihe ¢ niet omy gy Cay Fa a Commercial application 
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Son) panies in the Midlands. Suc 
ined by the cessful candidate must be 
ane opran capable of heading a 
ext use 
omputel small but highly impor 
or femal tant) Computer team 
eral pene sie responsible for program 
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. Yt Big good background in’ the 
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cael * in operation Manufacturers courses 
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ot ap qualifications amd ex 
perience and quoting reference Write Stating age and 
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the Personne! Controller 
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What happened to Smith? 
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Thats Smith, getting into his cas \ Company cat How did he get it” All part of the 


overall Smith Success Policy 


When he joined the Company a year ago, Smith realised that in his particular job it was 
essential that he had a first-class knowledge of ADP. So he suggested that the Company Library 


cuculate a regular copy of a new magazine, Automatic Data Processing. Which they did 
8 \ 4 


At first, Smith was the only man on the circulation list. But) gradually, more and more top 
management begun to show interest, and as Smith was sull in the category of up and coming, 
ther names naturally came before Smith, not after The trend continued, and after six months, 
Smith found that the office copy of Automatic Data Processing didn't reach him until seven 


weedy after publication 


Smith gave serious thought to the problem If he didn’t see Automatic Data Processing 
immediately on publication, his knowledge of ADP developments would suffer, and consequently 
his reputation as a rising young executive. Being shrewd, able and astute, he found the answer 
He ordered a persoral copy through his newsagent. It cost him only 3s 6d a month, and 
when an important new position was created in his department, Smith was the obvious choice 
It brought him more money, greater authority, and of course, a Company car. Which pleased 


him considerably That's what happened to Smith 


You could be in this happy position too. Order a personal copy of Automatic Data Processing 
through your newsagent at only 3s 6d a month In case of difficulty, book ao regular subscription 
firect with us at 109-119 Waterloo Road, London, S.E.!, for only 45s Od a year 
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Specially developed for use in the increasingly 


nt fields of light engineering and instrumen- 


tation, they have a wide variety of applications 
as clutch couplings, clutch brakes and duplex 


The standard range covers five sizes, trans- 
mitting torques trom 4 to 420 07. in. at 
speeds up to 20,000 r.p.m 


Additionally, a range of positive engage- 
ment clutches, of similar sizes, transmits 
torques trom 14 to 1.400 07. in. These are 
suitable for many applications where a 
non-slip drive is essential 


Its Crofts Instrument Clutches tor rapid 
response every time! 
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